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APPENDIX  A 
BASELINE  FORECAST 


A.1  INTRODUCTION 

The  baseline  forecast  is  a projection  of  the  current  and  future  volume  of  traffic. 
Every  service  must  be  examined  with  regard  to  its  own  unique  past  and  future, 
taking  into  consideration  only  those  events  with  a high  probability  of  occurrence. 

A number  of  fetors  were  taken  into  consideration  in  determining  the  baseline 
forecast: 

a.  The  difficulty  in  determining  both  the  current  traffic  volume 
and  future  traffic  volume  for  1990  and  2000  ' 

b.  Defining  the  services  so  that  all  traffic  in  the  United  States  is 
included,  but  none  count?,d  twice 

c.  Predicting  traffic  volume  is  further  compounded  by  machines 
operating  at  various  speeds  and  using  different  transmission 
media,  sirch  as  digital  and  analog. 

Given  these  factors  the  following  approach  was  used  to  derive  a baseline 
forecast  for  each  of  the  thirty-one  services  for  1980,  1990  and  2000. 


The  first  step  in  determining  the  baseline  forecast  was  to  clearly  define  each  of 
the  services.  A review  of  the  current  literature  and  discussions  with  various 
vendors  provided  information  for  refining  service  descriptions  and  character- 
istics. These  same  sources  were  used  to  make  future  projections  and  thus 
understand  the  changing  and  developing  service  definitions.  In  order  to  remain 
consistent,  our  definitions  were  compared  and  altered  to  be  as  compatible  as 
possible  v'ith  those  used  in  an  earlier  (1)  study.  A summary  of  the  changes  made 
since  this  earlier  study  are  indicated  in  Table  A-1  and  the  names  of  the  34 
services  considered  in  this  study  are  listed  in  Table  A-2;  it  should  be  pointed  out 
that  forecasts  were  developed  for  only  31  of  these  34  services. 

Once  the  services  were  defined,  it  was  necessary  to  determine  the  method  to  be 
used  to  derive  the  baseline.  Basically,  this  step  consisted  of  gathering  available 
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TABLE  A-1. 


SUMMARY  OF  CHANGES  MADE  IN  THE 

NAMES  OF  THE  SERVICES 

Combined:  These  Services 

Data  Transmission  (Part) 

Called  Them 

Data  Entry 

Data  Entry 

Data  Transmission  (Part) 

Electronic  Funds  Transfer 
Inquiry/Response 

Inquiry/Response 

Private  Timesharing 

Commercial  Timesharing 

Timesharing 

^>e rational  Facsimile 

Convenience  Facsimile 
Special  Purpose  Facsimile 

Facsimile 

Deleted 

Packet  Switching 

Added 

Direct  Broadcast  Satellites 
High  Definition  Television 
Voice  Store-and-Forward 
Video  Recording  Channel 
Point  of  Sale 


^»Ut-Radio 


Public  Radio 

Commercial  and  Religious  Radio 
Occasional  Radio 
CATV  Music 
Recording  Channel 


* 

I 

i 

s 

I 


.1 

1 

% i 


.1 

Q 

1 
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TABLE  A-2.  NAMES  OF  SERVICES  CONSIDERED  IN  THIS  STUDY 


GROUPING 

VOICE  Message  Toll  Service 

Other  Telephone 

Radio 

DATA  Terminal  Operations 

Electronic  Mail 

Record  Services 

Other  Terminal 
Services 

VIDEO  Broadcast 

Limited  Broadcast 


SERVICE 


Residential 

Business 

Private  Line 
Mobile  Radio 

♦Voice  Store-and-Forward 
Public 

Commercial  and  Religious 
Occasional 
CATV  Music 
Recording  Channel 

Data  Transfer 
Batch  Processing 
Data  Entry 
Remote  3ob  Entry 
Inquiry  Response 
Timesharing 

USPS  EMSS 
Mailbox  Services 
Administrative  Message  Traffic 
Facsimile 

Communicating  Word  Processors 
TWX/Telex 

Mailgram/Telegram/Money  Order 


Point  of  Sale 
V ideotex/T  ele  text 
Telemonitoring 
Secure  Voice 

Network  Video 
CATV  Video 
Occasional  Video 
Recording  Channel 

T eleconf  erencing 

♦DBS 

♦HDTV 


♦Forecasts  were  not  developed  for  these  services  which  were  treated  as  market 
determinant  factors. 
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information  from  user  surveys,  imiustry  analyses,  magazines,  and  internal 
sources  for  each  service.  Other  studies,  including  the  two  original  trunking 
studies,  (1,2)  also  were  reviewed  to  determine  how  others  projected  traffic 
demand.  Usir^  this  information,  the  basic  approach  and  necessary  steps  to 
determine  a baseline  for  each  service  was  determined.  This  ai^oach  was  based 
.largely  on:  historical  information  (sudt  as  telephone  traffic);  future  volume  of 
the  machines  producing  the  traffic  (such  as  computer  terminals  for  data  traffic); 
or  on  the  future  volume  of  the  actual  service  (such  as  electronic  mail).  The  most 
appropriate  basis  was  selected  for  developing  the  baseline  for  each  service.  In 
some  instances,  this  differed  from  the  approach  taken  in  the  first  study.  For 
instance,  in  this  study  television  traffic  was  projected  for  actual  satellite  usage; 
previously,  the  amount  of  traffic  throughout  the  U.S.  was  determined. 

Once  the  technique  for  forecasting  the  baseline  was  determined  for  each  service, 
a detailed  analysis  was  conducted.  Vendors  and  users  were  contacted,  the  most 
recent  industry  studies  were  obtained,  and  government  agencies  were  visited. 
The  particular  steps  used  to  determine  the  forecast  are  given  under  the 
discussion  of  baseline  for  that  service.  After  deriving  the  baseline,  it  was 
discussed  with  Western  Union  Product  Line  Managers,  Engineers,  and  Market  Re- 
searchers; their  feedback  was  used  to  fine  tune  the  projections. 

As  indicated  in  Table  A-2,  besides  the  thirty-one  basic  services,  three  other 
services  were  considered:  voice  store-and-forward.  Direct  Broadcast  Satellites 
(DBS)  and  High  Definition  Television  (HDTV).  Voice  store-and-forward  is  not 
actually  a new  service,  but  rather  a way  of  aiding  the  business  message 
telephone  service.  Therefore  it  was  treated  as  a market  determinant  factor,  and 
its  effect  shows  up  in  the  impacted  baseline.  DBS  and  HDTV  are  unique  services 
and  were  discussed  together.  A forecast  of  these  services  was  not  made, 
however,  since  the  1983  World  Administrative  Radio  Conference  (WARC)  and  the 
FCC  are  very  likely  to  allocate  a separate  area  of  spectrum  outside  the  C-,  Ku- 
or  Ka-bands  normally  used.  It  is  likely  that  these  services  will  have  an  impact  on 
other  video  services,  therefore,  they  were  treated  as  market  determinant, 
factors. 
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A.2 


VOICE  applications 


The  most  widely  used  services  fall  within  the  voice  categories.  There  are 
several  reasons  for  this.  First,  almost  everyone  and  every  business  has  a 
telephone.  Second,  there  are  no  standardization  problems  as  there  are  with  data 
or  video,  so  it  is  easy  to  use.  Third,  it  requires  very  little  bandwidth  to  transmit 
a high  quality  signal,  so  it  is  a relatively  cheap  way  to  communicate. 

Voice  applications  are  groq>ed,  as  follows,  into  three  sections:  message  toll 
service,  telephone  and  radio. 

Message  Toll  Service  Residential 

Business 

Other  Telephone  Private  Line 

Mobile  Radio 

Voice  Store-and-Forward 

Radio  Public 

Commercial  and  Religious 
Occasional 
CATV  Music 
Recording  Channel 

The  message  toll  service  and  telephone  sections  deal  with  all  regular  telephone 
conversations.  Much  of  the  information  used  in  these  projections  came  from 
AT&T  tariff  filings  as  well  as  historical  information  filed  by  all  the  independent 
phone  companies.  Mobile  Radio,  which  is  commonly  thot^ht  of  as  a car 
telephone,  is  undergoing  drastic  changes  as  the  FCC  permits  use  of  cellular 
radio.  Tlw  infa-mation  used  to  project  mobile  radio  traffic  came  from  FCC 
filings  and  internal  company  studies. 

Radio  traffic  is  made  of  AM,  FM,  and  a few  other  subservices;  the  current 
trend  is  toward  networks  and  national  programming.  The  information  to  project 
current  and  future  traffic  is  based  on  FCC  filings  and  actual  plans  for  use  of 
transponders. 
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Traffic  units  for  voice  are  stated  in  half-voice  circuits.  This  unit  is  one  half  of  a 
telephone  conversation.  For  the  sake  of  consistency,  radio  traffic  is  also  stated 
in  half -voice  circuits. 

A.2.1  Message  Toll  Service 

Message  l oll  Service  (MTS)  is  basically  a metered  switched  service  used  by  both 
residential  and  business  sectors.  Residential  MTS  includes  both  typical  household 
and  coin  operateef  categories  of  metered  switched  service  as  provided  by  the  Bell 
system  and  other  independent  telephone  operating  companies.  Business  MTS 
includes  regular  business  service  and  Wide  Area  Telephone  Service  (WATS). 

Metered  switched  service  works  by  monitoring  the  time  two  parties  are  on  the 
line  and  charging  the  call  to  the  calling  party.  WATS  is  a lon^  distance  dial-up 
service  offered  by  AT&T  Long  Lines  and  other  Bell  Operating  Companies  to  and 
from  specified  zones.  Five  zones  of  coverage  are  provided  at  various  tariffs. 

There  are  two  types  of  WATS  service;  800  service  (in-WATS)  and  out-WATS. 
800  service  is  an  inbound  service,  permitting  the  user  to  be  called  at  no  charge 
to  the  calling  party.  The  receiving  party  subscribes  to  the  service.  With  out- 
WATS,  the  call  originator  is  connected  to  the  WATS  line  and  may  call  any 
subscriber  within  the  specified  zones. 

• A.2.1.1  Baseline 

The  baseline  for  message  telephone  traffic  is  determined  by  using  extensive  FCC 
statistics  along  with  studies  completed  by  AT&T.  The  basic  approach  (see  Table 
A- 3)  starts  with  the  number  of  toll  messages  handled  in  the  United  States  during 
1980:  21,832  million.  This  statistic  is  available  from  the  FCC  form  81-1, 

'•Quarterly  Operating  Data  of  68  Telephone  Carriers."^^)  To  this,  a ratio  of 
business  to  residential  calls  was  determined  (55:43)  "Bell  System  Operating 
Companies:  Summary  of  Reports"  (Form  D -618)  which  provided  the  average 

number  of  calls  per  business  and  residential  phone.  After  splitting  the  traffic, 
the  business  arxi  residential  traffic  is  divided  by  the  number  of  days  they  are 
used.  The  pe  iking  factor,  as  determinej  by  AT&T,  is  then  applied  (see 
Reference  9).  The  next  step  is  to  ascertain  the  amount  of  inter  and  intrastate 
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TABLE  A-3 

BUSINESS/RESIDENTIAL  MTS  19S0 


Business  Residential 

Number  of  toll  messages:  21 ,832M 

Split  55%  tt5% 

Toll  messag-s  12,007.5M  9,824.3M 

Percent  of  messages  occurrir^  98%  67% 

between  Sunday  midnight 
and  Friday  midnight 


Messages  during  normal  work  week 
(entire  year) 

11,767.4M 

6,582.3M 

Work  days  per  year 

’250  ■* 

- 

250 

Messages  per  work  day 

47.070M 

26.329M 

Percent  during  peak  hour 

14.9% 

10.7% 

Messages  during  peak  hour 

7.013M 

2.817M 

Interstate/intrastate  split 

60% 

40% 

40% 

60% 

Calls 

4.208M 

2.805M 

1.127M 

1.690M 

Call-minutes/hour  . 

.123 

.085 

.123 

.085 

Erlangs 

.518M 

.2384M 

.1386M 

. 1437M 

Half -voice  circuits 

1.0352M 

.4769M 

.2772M 

.2873M 

Half -voice  circuits 

1.521M 

.5645M 

Half -voice  circuits  needed  for 

1.588M 

.5930M 

.9999  service  availability 
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traffic.  Again,  the  FCOs  "Statistics  of  Common  Carriers"  provided  revenue 
data.  By  doing  some  internal  analysis  using  tariffs,  a percentage  for  each  type 
of  traffic  (60:40  for  business;  40:60  for  residential)  was  determined.  The  average 
holding  time  determined  for  each  type  of  traffic  as  shown  in  an  AT&T  report 
"Holding  Times",  is  then  applied.  To  tite  holding  time  a factor  is  added  for 
transmission  overhead,  obtained  from  a Bell  System  Technical  Report(^).  Once 
the  traffic  was  in  Erlangs  an  estimate  of  the  number  of  trunks  0>alf-voice 
circuits)  needed  to  provide  a .9999  service  avaiiability  was  established.  This 
involved  separating  the  traffic  into  its  different  city  pairs.  Since  this  was 
impractical  an  estimate  of  the  overall  percent  of  trunks  was  macte  based  on 
Erlang  tables  (5  percent  was  used). 

Historical  FCC  data,  along  with  internal  information,  was  used  to  arrive  at  the 
following  projected  growth  rates  for  business  and~residential  toll  messages  (see 
Reference  10). 

MESSAGE  GROWTH  RATES  (%)  19S0  to  1990  1990  to  2000 

Business  10  S 

Residential  8 7.5 

No  data  was  available  to  indicate  a change  in  peaking  factors  or  percent  of 
interstate  versus  intrastate  traffic.  Holding  times  seem  to  be  increasing 
slightly.  Progress  is  being  made  on  reducing  overhead  per  call;  therefore,  the 
holding  time  plus  the  overhead  was  held  constant.  Based  on  these  projections,  it 
was  possible  to  project  the  number  of  half-voice  circuits  required  in  1990  and 
2000  for  message  toll  service  (see  Tables  A-4  and  A-5).  A summary  of  the  1980, 
1990  and  2000  forecast  is  presented  in  Table  A-6. 

A.2.2  Otiier  Telephone 

Three  otiier  services  are  telephone  related  and  are  therefore  grouped.  They  are: 
private  line,  which  is  the  leasing  of  a circuit;  mobile  radio,  which  is  a car 
telephone;  and  voice  store  and  forward,  which  is  similar  to  a mailbox  for 
telephone  calls. 


TABLE  A-4 
BUSINESS  MTS 


Messages  per  year 

Percent  between  Sunday  midnight 
and  Friday  midnight 

Messages  during  work  week 
(entire  year) 

Work  days  per  year 

Messages  per  work  day 

Percent  during  peak  hour 

Messages  during  peak  hour 

Interstate/intrastate  split 
Calls  10 

Call  -minutes/hour 

Erlangs  1 

Half -voice  circuits  2 

Half-voice  circuits 

Half-voice  circuits  needed  for 
.9999  service  availability 


1990 2000 


31,144.4M 

67238. 4M 

9S% 

98% 

30321. 5M 

65893.6M 

250 

250 

122. IM 

263.6M 

14.9% 

14.9% 

18.19M 

39.27M 

60% 

40% 

60% 

40% 

914M 

7.276M 

23.362M 

15.709M 

123 

00 

O 

• 

.123 

.085 

3U2M 

.618M 

2.898M 

1.335M 

685M 

1.237M 

5.796M 

2.681M 

3.922M 

8.467M 

4.118M 

8.890M 
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TABLE  A-5 
RESfl>ENTIAL  MTS 


1990 2000 


Messages 

21209. 9M 

43174. 3M 

Percent  of  messages  occurring 
between  Sunday  midnight  and 
Friday  midnight 

67% 

67% 

Messages  during  work  week 
(entire  year) 

14210.6M 

29288. 6M 

Work  days  per  year 

250 

250 

Messages  per  work  day 

56. 8M 

117. 15M 

Percent  during  peak  hour 

10.7% 

10.7% 

Messages  during  peak  hour 

<.08M- 

- 

12.54M 

Interstate/intrastate  split 

40% 

60% 

40% 

60% 

Calls 

2.43M 

3.65M 

5.02M 

7.52M 

Cail-minutes/hour 

.123 

.085 

.123 

.085 

Erlangs 

.299M 

.310M 

.617M 

.639M 

Half -voice  circuits 

.598M 

.620M 

1.234M 

1 .279M 

Half -voice  circuits 

1.218M 

2.513M 

Half -voice  circuits  needed  for 
.9999  service  availability 

1.279M 

2.639M 
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TABLE  A-6 

MESSAGE  TOLL  SERVICE  TRARFIC  FORECAST-HALF-VOICE  CIRCUrTS 

(thousands) 


YEAR 


SERVICE 

1980 

1990 

2000 

Business  MTS 

1588 

4118 

8890 

Residential  MTS 

593 

1279 

2639 
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A.2^.1  Private  Line 


Private  lines  are  dedicated  transmission  lines  connecting  two  points.  They  are 
leased  through  AT&T  and  other  telephone  companies  on  a monthly  or  yearly 
basis.  In  the  last  few  years,  the  FCC  has  allowed  others  to  enter  this  market. 
These  companies  often  discount  the  most  heavily  used  routes,  capturing  a larger 
share  of  the  market  each  year. 

A.2^.1.1  Baseline 


Since  private  lines  are  leased  full  time,  there  is  little  need  to  determine  the 
amount  of  traffic  carried  by  them  as  has  been  done  for  other  services.  Instead, 
the  important  factor  is  the  number  of  lines  leased. 

A « . * 

To  determine  the  number  of  lines  leased  (see  Table  A-7)  the  revenue  for  toll 
private  lines  from  the  "FCCs  Quarterly  Operating  Data  of  68  Telephone 
Carriers"  was  used.  This  number  includes  private  line  revenue  from  sources 
other  than  telephone  useage.  Based  on  internal  discussions  it  was  cortcluded  that 
70  percent  of  the  revenue  was  from  private  line  telephone.  To  this  an  estimate 
of  the  additional  market  held  by  companies  other  than  the  68  telephone  carriers 
was  added.  According  the  consultant  studies  this  currently  stands  at  15  percent 
and  is  growing.  Because  of  the  tariffs  used  (1980)  the  figures  in  this  report  were 
adjusted. 

After  determining  the  revenue,  it  was  split  between  interstate  and  Intrastate 
(see  Table  A-7).  This  was  done  using  the  tariffs  and  Western  Union's  own 
experience.  The  split  was  determined  to  be  72%  interstate  and  28%  intrastate. 

The  next  step  was  to  use  an  average  tariff  for  both  mterstate  and  intrastate  to 
determine  the  average  number  of  circuits  leased  during  the  year.  For  this  FCC 
Form  260  was  used.  The  dtarge  for  a lOO-mile  interstate  line,  including  station 
terminal  equipment,  was  determined  to  be  $8,500  per  circuit  per  year.  For 
intrastate,  an  average  tariff  for  1 ,000  miles  including  station  terminal  equipment 
was  determined  to  be  $15,000  per  circuit  per  year. 
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TABLE  A-7 

PRIVATE  LINE 
(tiwusaiKto) 

Revenue  $ 3 i 87 4,545 

• Percent  contributed  to  telephone  70 

Revenue  (T elephone  Companies)  2,712,181 

15%  Revenue  (Other  Carriers)  426,827 

$ 3,139,008 


INTERSTATE  INTRASTATE 


Percent 

72 

28 

Revenue 

2,260,085 

878,922 

Tariff  Rates 

Average  number  of  miles 

-1.0 

A 

.1 

Rate 

12.3 

4.5 

Circuits  in  1981 

183.7 

195.3 

Circuits  in  1980 

156.2 

166.0 
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Reviewing  the  rapid  increase  in  competition  to  provide  MTS  service  and  the 
changes  in  tariff  rates,  it  was  expected  that  the  growth  rate  for  private  line 
service  will  be  around  13%  durii^  much  of  the  1980s  gradually  fallir^  off  at 
the  end  of  the  decade  to  an  average  of  10%  in  the  1990s.  A summary  of  the 
interstate  and  intrastate  private  line  forecasts  are  presented  in  Table  A*8. 

A.2.2.2  Mobile  Radio 

Mobile  radio  telephone  is  a service  connectir^  the  public  switched  telephone 
mstwork  to  nnobile  units.  Bell  Teief^ne  operating  companies  and  other  radio 
common  carriers  provide  the  service.  Conventional  mobile  radio  telephone  uses 
a single  high  powered  transmitter  to  cover  a service  area.  Because  the  signal 
level  of  each  channel  in  the  area  is  high  enough  to  cause  interference,  each 
channel  can  only  support  one  conversation  within  a~  given  service  area. 

The  application  of  cellular  technology,  however,  will  alleviate  this  cor^estion, 
which  has  suppressed  growth  in  the  mobile  radio  market.  In  cellular  systems,  the 
service  area  is  divided  into  smaller  regions  (cells)  served  by  several  low  power 
transmitter/receiver  sites.  Radio  charnels  used  in  one  cell  can  be  reused  in 
another  cell  a short  distance  away.  Consequently,  a given  channel  can  be  used 
simultaneously  for  many  conversations  in  a single  service  area.  In  experimmts 
conducted  in  Chicago  and  in  the  Baltimore/Washington  Area,  users  of  cellular 
radio  have  been  found  to  use  the  service  three  to  four  times  longer  than 
conventional  nwbile  telephone  customers.  Users  have  found  they  dwi*t  have  to 
wait  to  place  calls  and  the  quality  has  be«i  termed  "far  better"  than  the 
conventional  system. 

Progress  in  the  mobile  telephone  market  had  been  slowed  due  to  the  indecision  of 
the  FCC  in  adopting  standards.  However,  with  the  recent  experiments  already 
mentioned  and  ^e  setting  of  900  MHz  as  the  frequency  for  cellular  phones,  the 
mobile  telephone  market  is  just  warming  up.  A possible  scenario  for  nationwide 
coverage  is  a conventional  cellular  system  in  tx’ban  areas  augmented  by  satellite 
service  in  rural  areas. 
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TABLE  A-S 

FORECASTS  OF  INTERSTATE  AND  INTRASTATE 
PRIVATE  LINE  TRAFFIC 
(THOUSANDS  OF  HALF-VOICE  CIRCUrTS) 


YEAR 


SERVICE 

1980 

1990 

2000 

Interstate 

312.4 

1263.8 

3278.0 

Intrastate 

332.0 

1343.1 

3483.7 

TOTAL 

644.4 

2606.9 

6761.7 

A^2.2.1  Baseline 


Recently,  there  has  been  a great  deal  of  interest  in  the  rnobile  radio  market. 
Numerous  studies  (^«7,8)  have  been  done  by  AT&T,  Motorola,  MCI,  Western 
Union  and  others  in  support  of  their  tariff  filings  (these  may  be  obtained  at  the 
FCC).  Filings  for  the  top  30  cities  are  currently  at  the  FCC  and  we  have 
reviewed  much  of  the  marketing  information.  In  addition,  Western  Union  has 
gathered  a great  deal  of  information  by  having  filed  either  along  with  or  as  a 
partner  in  15  of  the  top  30  markets.  This  has  involved  a large  market  survey  and 
extensive  research  in  those  markets.  Western  Union,  along  with  dozens  of  other 
companies,  is  currently  preparing  filings  for  other  cities. 

Based  on  the  information  from  these  sources,  it  was  possible  to  estimate  the 
number  of  mobile  phones  in  1980,  1990  and  2000  (see  Table  A-9).  Using  the 
Western  Union  market  analysis  for  Kansas  City,  the  projected  average  number  of 
calls  per  day  is  three  per  phone.  This  number  can  be  expected  to  rise  over  time, 
but  just  slightly  (6).  This  times  the  number  of  phones  gives  the  number  of  calls 
per  business  day  (C).  Applying  the  peaking  factor  (D)  based  on  Western  Union's 
internal  analysis,  gives  the  number  of  calls  during  peak  times  (E).  Average 
holding  time  per  conversation  ii  currently  2.5  minutes.  Using  the  results  of  the 
Chicago  and  Baltimore/Washington  tests,  one  could  expect  this  figure  to  rise  to 
6 A minutes  by  1990  and  seven  minutes  by  2000,  which  is  much  closer  to  the  use 
of  the  average  business  telephone  (F  and  G).  Multiplying  this  gives  the  number 
of  Erlangs  (H).  The  ratio  of  phone  calls  between  large  and  small  systems  was 
made  based  on  an  internal  estimate.  The  number  of  systems  was  also  projected 
to  grow  (J).  The  1980  numbers  are  based  on  the  FCC  requesting  applications  for 
the  first  30  cities  and  then  the  next  100.  Multiplying  the  percent  of  traffic 
times  Erlangs  gives  Erlangs  by  large  and  small  systems  (K).  Dividing  by  the 
number  of  cities  in  each  system  gives  the  number  of  Erlangs  per  city  (L).  Using 
the  ’’Trunk-Loading  Capacity  —Full  Availability  Tables”  and  a service  per- 
formance of  .05  gives  the  number  of  duplex  trunks  needed  to  handle  the  traffic 
in  each  city  (M).  Multiplying  by  the  number  of  cities  in  the  system  gives  the. 
total  number  of  trunks  required  (N).  Estimates  of  the  percentage  of  long 
distance  traffic  ranged  from  10  to  25%  of  total  traffic;  18%  was  chosen  as  a 
reasonable  estimate  (O).  Multiplying  the  percent  of  long  distance  traffic  by  the 
number  of  trunks  required  gives  the  number  of  long  distance  trunks  required. 
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TABLE  A-9 

MOBILE  RADIO  TRAFRC  FORECAST 


All  Systems 

1980 

1990 

2000 

A.  Phones 

158K 

i,600K 

3,900K 

B.  Calls  per  phone 

3 

3.5 

4 

C.  Total  calls 

U7KK 

5,600K 

15,600K 

D.  Percent  peak  hour 

15% 

15% 

15% 

E.  Calls  during  peak 

71K 

840K 

2,340K 

F.  Holdir^  tinr^  plus  overhead 

2.5 

6.4 

7.0 

G.  Holding  time  - 

.042 

.108 

.117 

minutes  per  hour 

••  - 

H.  Erlangs 

2,986 

90,720 

273,780 

Large  Systems 

Other  Systems 

1980 

1990 

2000  1980 

1990 

2000 

I.  Percent  of  traffic 

67 

67 

67  33 

33 

33 

2.  Number  of  systems 

30 

40 

50  100 

125 

150 

K.  Erlar^s 

2,001 

60,782 

183,433  985 

29,938 

90,347 

L.  Erlangs  per  city 

66.7 

1,520 

3,669  9,85 

240 

602 

M.  Trunks  needed  per  city 

73 

1,600 

3,815  16 

263 

640 

N.  Total  trunks 

2,190 

64,000 

190,750  1,600 

32,875 

96,000 

0.  Long  distance 

18 

18 

18  18 

18 

18 

P.  Lor^  distance  trunks  required 

394 

11,520 

34,335  288 

5,918 

17,280 

1980  1990 

2000 

Large 

394  11,520 

34,335 

Smal' 

— 

288  5,918 

17,280 

TOTAL 

682  17,438 

51,615 

Half -Voice  Circuits 

1, 

364  34,876 

103,230 

Table  A-9  gives  ^e  mmiber  of  full  di4>lex  trunks  needed  fix’  each  type  of  system. 
This  number  times  two  giv^  the  number  of  half>voice  circuits  required  for  1980, 
1990  and  2000. 

• A.2 Voice  Store-^nd-Forward 

Voice  store-and'forward,  a computerized  storage>retrieval  system  for  distribu> 
tion  of  voice  message  communications,  is  one  of  the  features  of  the  "office  of 
the  future"  which  is  here  now. 

Voice  store-and-forward  is  similar  to  its  text  counterpart,  electronic  mail,  in 
that  messages  are  stored  in  digital  form  for  convenient  delivery  at  a later  time. 
With  voice  store-and-forward  die  user  simply  dictates  the  message  over  the 
telephone  instead  of  typing  it.  Ultimately,  voice  store-and-forward  will  be 
integrated  with  its  text  counterpart  to  form  an  integrated  messaging  system. 

Each  user  of  the  system  is  assigned  a "mailbox"  which  stores  voice  messages 
from  other  users  in  digital  form.  To  retrieve  their  messages,  users  simply  call 
the  system  from  any  keypad-equipped  telef^one.  After  hearing  the  message,  a 
user  may  reply  immediately  and  the  system  will  automatically  deliver  the 
response  to  the  original  caller. 

Following  is  a partial  list  of  vendors  supplying  voice  store-and-forward  systems: 

a.  ECS  Telecommunications  - "Voice  Message  Exchange"  (VMX) 

b.  Solid  State  Systems  - "Voice  Storage  System" 

c.  Honey  well/ Action  Communications  - "Watdx>x" 

d.  IBM  - "Audio  Distribution  System"  (ADS) 

e.  Wang  Labs  - Digital  Voice  Exchange  (DVX) 

f.  Dialcom,  Inc.  - "Intercomm" 

g.  BBL  Industries  - "Voice  Mail  System" 

Equipment  and  services  for  store-and-forward  message  systems  are  expected  to 
grow  at  an  annual  rate  of  45%  through  1990;  the  greatest  growth  will  occur  in 
the  area  of  Voice  Store-and-Forward  Message  (VSFM)  systems.  Beginning  around 
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19S5,  medium  to  large-sized  businesses  will  begin  to  utilize  VSFM  services 
integrated  with  new  or  pre-existing  PABX  systems. 

According  to  ECS  Telecommixucations  representatives  there  are  now  more  ^an 
22,000  users  of  voice  mailboxes  throi^hout  North  America,  and  in  dte  first  year 
and  a half  more  than  ten  million  voice  messages  have  been  sent.  As  an 
irxlucement  to  buy  their  product,  ECS  Telecommunications  Company  is  offering 
access  via  a free  800-number  from  any  user  to  pilot  test  their  voice  mailbox 
service. 

One  of  the  larger  users  of  Voice  Message  Exchar^e  (VMX)  services  is  the 
Westinghouse  Corporation.  Presently,  they  have  900  professionals  and  mar^gers 
usir)g  their  voice  mailbox  system.  Users  are  located  at  Westinghouse  facilities 
around  the  country  and  the  globe.  Nearly  70%  of  the  users  employ  the  ser\'ice 
regularly,  sending  an  average  of  two  voice  messages  per  day.  Many  emf^oyees 
use  VMX  to  leave  voice  messages  as  remirxiers  to  themselves;  others  use  it  to 
broadcast  messages  to  all  staff  members  within  a group.  It  is  reported  they  now 
conduct  ^proximately  20  to  25%  of  their  interoffice  communications  through 
the  Voice  Message  Exchange.  Prior  to  VMX,  "Regular  telephone  calls  averaged 
five  minutes,  VMX  calls  now  average  just  1.5  nunutes,"  accordir^  to  the 
Westinghouse  Manager  of  Communications. 

Voice  store-and-forward  systems  will  become  integral  part  of  business  telecom- 
munications. Therefore,  instead  of  determining  the  amount  of  traffic  which  it 
will  eventually  generate,  it  was  decided  to  treat  it  as  a market  determinant 
factor  under  voice  ^plications  affecting  business  message  telephone  traffic. 

A.2.3  Radio  Services 

Satellite  transmission  of  radio  programming  has  seen  an  explosion  over  the  last 
five  years.  This  'growth  occurs  as  existing  networks  switch  to  satellite 
distribution  and  the  number  of  networks  increases  to  meet  listener  demand. 
Satellite  distribution  will  continue  to  grow  because  economies  of  production  arid 
emergence  of  new  radio  stations  will  increase  the  demand  for  network  pro- 
gramming. The  prospect  for  growth  in  radio  program  transmission  is  very  good 
in  the  near  future  and  continues  to  be  good  through  die  end  of  the  century. 
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The  demand  for  radio  networks  results  from  a variety  of  economic,  technical  and 
regulatory  factors.  The  number  of  radio  stations  has  nu>re  than  doubled  between 
1968  and  1978;  from  4,000  to  over  8,500  stations.  This  movement  is  likely  to 
contimie  as  the  FCC  takes  actions  which  increase  the  number  of  stations  any  one 
mariret  can  have  and  as  more  markets  become  saturated.  The  introduction  of 
new  servkres  such  as  AM  Stereo,  CATV  ail  music  channels  and  recording  channels 
will  also  spir  the  formation  of  new  networks. 

Perhaps  the  biggest  push  for  national  netwc»-ks  will  come  from  the  desire  to 
segment  the  market.  Public  radio,  with  its  plans  to  go  to  24  channels,  is  doirjg 
this  n<»v.  More  religious  stations  will  pool  their  resources  to  market  to  their 
respective  audiences.  The  National  Black  Network  is  aiming  at  a segment.  A 
review  of  other  channels  reveals  the  Wall  Street  Doumal's  "Reports”,  "Beautiful 
Music,"  "Rockline"  and  otfiers  which  are  aimed'’at  certain  flriarket  segments. 
Satellite  transmission  offers  the  o;^rtunity  to  reach  widely  dispersed  small 
pockets  of  the  population  which  have  been  underserved  up  to  now. 

In  order  to  project  the  future  demand  for  radio,  the  market  is  divided  into  five 
segments:  Public  Radio,  Commercial  Radio,  Occasional  Radio,  CATV  Music  and 
Music  Recording  Channels.  Each  of  these  sections  is  discussed  below  and  the 
baseline  forecast  for  radio  broadcast  is  then  ex{dained. 

A.2.3.1  Public  Radio 

The  National  Public  Radio  (NPR)  network  pioneered  satellite  transmission  of 
radio  programming  in  1978.  Under  current  plans,  NPR  will  become  the  largest 
single  radio  network  in  terms  of  number  of  channels  and  variety  of  programming, 
going  from  8 channels  in  1980  to  24  in  1983  NPR  win  include  dramatic 
programming,  specialized  audience  programming,  educational  programming  and 
extended  program  service.  The  wide  range  of  NPR  programming  is  the  product 
of  a variety  of  listener  demand  and  NPR's  attempt  to  meet  this  demand. 

Ai,23J2  Commercial  and  Religious  Radio 

The  number  of  commercial  radio  networks  has  increased  greatly  over  the  last 
two  decades,  from  four  networks  in  1960  to  over  twenty  today.  These  networks 
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generally  provide  news  and  entertainment  programming,  although  a few  networks 
provide  exclusively  news  or  entertainment.  Entertainment  programming  is 
predominantly  music,  with  many  networks  airing  live  concerts.  AvaUable 
networks  cover  the  entire  range  of  today's  music  from  top  40  to  classical  and  pop 

to  soul.  There  are  also  several  religious  broadcast  networks,  the  PTL  network 
being  one  example. 

The  first  commercial  network  to  use  satellite  transmission  was  RKO  in  1979. 
RKO  has  two  networks  and  will  open  their  third  network  shortly.  A review  of 
satellite  transponder  usage  reveals  that  approximately  13  channels  of  commer- 
cial radio  traffic  are  currently  being  carried.  Religious  b:  '>adcasting  is  being 
carried  on  three  channels. 

A.233  Occasional  R^*Hi<> 

Most  regional  or  national  use  of  radio  programming  comes  from  the  broadcast  of 
an  occasional  event.  Religious  broadcasts,  sports,  live  concerts,  simulcast  of 
live  TV  and  otfier  events  fall  under  this  category.  Occasional  radio  is 
interspersed  with  a station's  regular  programming  whereas  network  radio  be- 
comes a station's  regular  programming. 

A.2.3.4  CATV  Music 

Cable  operators  are  finding  it  very  popular  to  include  a channel  or  two  of  music 
along  with  their  regular  video  broadcast  This  can  be  supplemented  with 
concerts  or  interviews  to  be  a full  channel  offering.  New  franchises  are  offering 
around  100  stations  and  will  need  something  to  fill  the  gap  between  available 
programming  and  the  number  of  stations  offered. 

A.2.3.5  Recording  Channel 

A new  service  which  could  revolutionalize  the  music  recording  industry  by  1990 
is  in  its  infancy.  Digital  Music  Company  has  begun  broadcasting  two  channels  of 
very  high  quality  music  which  may  be  recorded  by  making  arrangements  in 
advance.  *^nis  is  expected  to  provide  a cheaper  means  of  distribution,  especially 
for  recordings  with  low  demand  such  as  Mozart.  Two  audiences  ire  expected  to 
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be  attracted  to  ^is  offering}  those  living  in  areas  where  certain  music  is 
difficult  to  obtain  and  music  buffs  wanting  the  highest  quality  recording 
available.  Digital  music  is  expected  to  start  widi  two  channels  this  year,  which 
would  be  scrambled  to  households  that  had  not  paid  to  tape  the  record. 

A.2.3J(.l  Baseline 

In  order  to  determine  dve  baseline  forecast  for  radio  broadcast  applications,  the 
five  services  were  reviewed  to  determine  their  currwit  and  future  demand.  This 
demand  is  expressed  in  terms  of  channels  (see  Table  A-10)  rerpjired  to  carry  the 
service.  This  process  included: 

1.  Determining  what  channels  were  Offrentiy  using  satellite  trans- 
mission. 

2.  Determining  the  announced  plans  for  new  channels  over  the 
next  five  years. 

3.  Projecting  a growth  rate  based  on  the  expected  changes  in  each 
service  and  making  a judgement  as  to  how  many  channels  will 
be  required  in  1990  and  2000. 

Channels  were  then  converted  into  transponders  (see  Table  A-10)  by  considering 
such  thir  s as  using  SCPC  transmission  and  transmitting  to  3 meter  antennas 
across  the  nation.  In  order  to  assure  a high  quality  transmission,  Western  Union 
Engineering  Group  has  estimated  that  30  channels  would  be  an  appropriate 
number  for  a transponder  under  the  above  conditions. 

In  order  to  keep  all  voice  transactions  in  half -voice  circuits  the  number  of 
transponders  required  was  multiplied  by  the  number  of  half-voice  circuits  per 
transponder  in  1980,  1990,  and  2000  as  determined  by  Western  Union  engineers 
(see  Table  A- 10). 

A.2.4  Sommary  of  Voice  Baseline  Forecast 


The  baseline  forecasts  for  the  specific  voice  services  are  presented  individually 
and  as  a total  in  Table  A-11.  The  correspondir^  growth  rates  are  noted  in  Table 
A-12. 


TABLE  A-10 

RADIO  TRAFRC  FORECAST 


CHANNELS 


1980 

1990 

2000 

Public 

8 

30 

33 

Commercial  and  Religious 

13 

33 

40 

Occasional  (weekerKl  peak) 

30 

40 

45 

CATV  Music 

2 

10 

15 

Recording 

0 

5 

10 

TOTAL 

53 

118 

143 

TRANSPONDERS 

1980 

1990 

2000 

Public 

.267 

1.000 

1.100 

Commercial  and  Religious 

.433 

1.100 

1.330 

Occasional  (weekend  peak) 

1.000 

1.330 

1.500 

CATV  Music 

.067 

.333 

.0.500 

Recording 

0 

.167 

.333 

TOTAL 

1.777 

3.930 

4.763 

HALF  VOICE  CIRCUrrS 

1980 

1990 

2000 

Public 

320.4 

. 1800.0 

2640.0 

Commercial  and  Religious 

519.6 

1980.0 

3192.0 

Occasional  (weekend  peak) 

1200.0 

2394.0 

3600.0 

CATV  Music 

80.4 

599.4 

1200.0 

Recording 

0 

300.6 

799.2 

TOTAL 

2120 

7074 

11431 
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TABLE  A>il.  VOICE  BASELINE 
(THOUSANDS  OF  HALF-VOICE  CIRCUITS) 


YEAR 


SERVICE 

19SO 

1990 

2000 

MTS  (Residential) 

593.0 

1279.0 

2639.0 

MTS  (Business) 

1588.0 

4118.0 

m.  .*  . 

8890.0 

Private  Line 

644.4 

2606.9 

6761.7 

Mobile 

1.4 

34.9 

103.2 

Public  Radio 

.3 

1.8 

2.6 

Commercial  & Religious 

.5 

2.0 

3.2 

Occasional 

1.2 

2.4 

3.6 

CATV 

.1 

.3 

1.2 

Recording 

0 

0 

.8 

total  2828.9  8045.3  18405.3 
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TABLE  A -12.  VOICE  BASELINE  • GROWTH  RATES  (ANNUAL,  %) 


TIME  PERIOD 


SERVICE 

19S0-1990 

1990-2000 

MTS  (Residential) 

8.0 

7.5 

MTS  (Business) 

10.0 

8.0 

Private  Line 

15.0 

10.0 

Mobile 

37.9 

11.5 

Public  Radio 

19.6 

3.7 

Commercial  and  Religious 

1<».9 

4.8 

Occasional  (Radio) 

7.2 

4.1 

CATV  Music 

11.6 

14.9 

Recording  (Radio) 

0.0 

0.0 
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A.3 


DATA  APPLICMTONS 


There  are  several  trends  which  indicate  tfiat  the  volume  of  data  transmission  will 
increase  substantially  in  the  coming  years.  The  United  States  is  moving  toward  a 
service/information  oriented  society.  As  this  occurs,  there  is  a need  to  increase 
the  productivity  of  white  coliar  workers.  The  harnessing  of  microchip  techno- 
iogy  with  its  favorable  price  to  performance  ratio  has  begun  to  answer  this  need. 
As  computers  become  more  commonplace  in  toys,  automobiles,  and  banking, 
society  is  learning  just  how  powerful  and  just  how  simple  to  operate  a computer 
can  be.  This  in  turn  is  lowering  the  business  community's  natural  resistance  to 
change.  Acceptance  of  computer  technology  combined  with  huge  price  drops 
have  made  the  computer  an  invaluable  tool  at  all  levels  and  for  all  sizes  of 
business.  An  explosion  in  the  market  for  home  computers  for  entertainment, 
finances,  and  information  also  is  just  around  the  comer.* ' Corffplementing  these 
trends  is  the  merger  of  communications  and  data  processing.  The  amount  of 
information  passed  from  computer-to-computer  will  grow  tremendously  as  this 
takes  place. 

In  order  to  develop  a baseline  forecast  for  data,  seventeen  services  were  defined. 
Some  services  shared  common  traits  arxl  were,  therefore,  grouped  together  for 
ease  of  forecasting.  These  services  and  groupings  are  indicated  below; 

Terminal  Operations  Data  Transfer 

Batch  Processing 
Data  Entry 
Remote  3ob  Entry 
Inquiry  Response 
Timesharing 

Electronic  Mail  US  PS  EMSS 

Mailbox  Services 
Administrative  Message  Traffic 
Facsimile 

Communicating  Word  Processors 


i 


I 


I 
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Record  Service!^ 

Other  Terminal 
Ser'  *~:!t 


TWX /Telex 

Mailgram/Telegram/Money  Ordsr 

Point  of  Sale 
Videotex/Teletext 
Tv<!lemonit(»’ing 
Secure  Voice 


The  first  six  services  all  deal  with  general  purpose  terminals  and  the  transfer  of 
data.  Traffic  projectiats  primarily  were  based  wi  the  t«*minol  population. 
Traffic  projections  for  the  three  services  under  electronic  mail  depend  to  a great 
extent  on  the  amcHjnt  of  traffic  which  is  diverted  from  other  forms  such  as  first 
class  mail  or  intercompany  mail.  The  other  two  services  under  electronic  mail 
are  projected  based  on  the  number  of  machines  in  use,  frequency  of  use,  and  the 
length  of  the  average  business  transmission.  Record  services  are  handled  largely 
by  Western  Union  and  fwojections  are  bas«I  on  actual  traffic  figures  wid  long- 
term trends.  The  four  services  under  the  other  terminal  services  categories  used 
identifiable  terminals  which  were  unique  and  are  projected  based  largely  on 
discussions  with  industry  sources. 

For  the  seventeen  data  services,  all  traffic  is  stated  in  terms  of  terabits  (bits  x 
10^^).  One  bit  of  information  is  either  a ”1”  or  ”0"  and  it  usually  takes  S bits  to 
represent  a character  such  as  an  "a".  Since  bits  are  used  by  computers  and  any 
form  of  digital  transmission,  it  is  natural  to  state  the  traffic  in  this  way. 

A.3.1  Terminal  Operations 

The  first  six  of  the  data  services  have  been  classified  as  terminal  operations. 
The  base  for  all  of  these  services  is  derived  based  on  the  terminal  population  in 
the  United  States.  This  refers  to  general  purpose  terminals  which  are  commonly 
used  to  input  or  receive  information  from  a computer.  It  includes  home 
computers  but  not  point  of  sale  transactions  which  require  unique  equipment. 
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A.3.1.1  Dat«Trin«fqr 


Data  transfer  is  a process  in  which  information  is  electronically  transferred  from 
one  storage  bank  to  another  in  a non-(4xlate  fas’iion.  The  transfer  usuaily  takes 
place  during  ^e  off-peak  transmission  time.  This  application  is  used  by 
insurance  companies,  financial  institutions,  the  banking  industry,  and  the  like. 
The  traruimission  speed  in  bits  per  second  (bps)  will  depend  on  the  volume  of  data 
to  be  transferred.  For  large  amounts  of  data,  the  speed  is  usually  56  kbps  and 
Electronic  fund  transfer  systems  and  point  of  sale  systems  could  also  make 
use  of  this  application. 

A.3.1.2  Batch  Processing 

Batch  processir^  is  a procedure  that  is  volume  rather  than  tiine  oriented;  it  is 
prepared  accordii^  to  a schedule  rather  than  on  (temand.  Typical  examples 
include  daily  sales  orders,  weekly  payroll  information,  etc.  Usually  batch 
processing  is  implemented  on  transmission  facilities  with  speeds  higher  than 
56  kbps. 

A.3.U  Data  Entry 

In  data  entry,  the  information  is  captured  in  complete  re^able  format  at  its 
source  and  added  to  an  existing  data  base,  eliminating  the  intermediate  keypunch 
mode.  Equipm.ent  used  in  this  application  includes  general  purpose  as  well  as 
application  unique  terminals.  The  facility  speed  depends  on  the  volume  of  data 
and  may  vary  anywhere  from  2.4  kbps  to  56  kbps  or  up.  Typically,  data  entry  can 
be  utilized  for  electronic  funds  transfer  systems  such  as  those  used  by  the 
barring  industry  and  financial  institutions  and  point  of  sale  applications  used  by 
the  retail  industry. 

A.3.1.4  Remote  Job  Entry 

Remote  3ob  Entry  (R3E)  is  the  process  of  remotely  controlling  the  initiation  and 
termination  of  computer  processing  related  to  a specific  job  or  run.  Essentially, 
this  remote  control  capability  affords  an  operator  the  same  level  of  ;>rocessing 
capability  as  if  he  were  within  the  computer  facility.  It  differs  from  data  entry 
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in  tiiat  R3E  involves  manipulation  of  the  received  data  and  ^aramission  of  the 
output  to  the  originator  after  processing.  This  application  will  typically  be  used 
by  universities  or  any  organizations  with  dispersed  locations.  The  speed  of 
transmission  ranges  from  1 .2  to  9.6  kbps. 

A.3.1.3  tiKiuirv/Reponie 

Inquiry/Response  is  characterized  by  its  urgency  and  is  usually  transmitted  in  a 
real  time  manner  through  operator-entered  inquiries  to  an  existing  data  base 
which  can  then  be  manipulated  and  corrected.  Common  applications  include 
airline  reservation  systems,  stock  exchange  quotations,  inventory  status  and 
account  balances.  The  speed  of  transmission  may  vary  from  1.2  to  9.6  kbps. 

A.3.1^  Timesharing 

Timesharing  is  the  shared  use  of  centrally  located  computer  facilities  by  several 
operating  entities.  The  computer  facilities  can  store,  manipulate  and  transmit 
data  simultaneously  among  the  several  users,  generally  on  a real  time  basis.  The 
supplier  of  the  central  computer  facilities  may  be  a commercial  organization 
serving  many  unassociated  users,  known  as  commercial  tirriesharing,  or  a private 
supplier  serving  in-house  computing  needs,  referred  to  as  private  timesharing. 
The  transmission  speed  will  also  vary  from  1.2  to  9.6  kbps. 

A.3.U  Baseline  for  Terminal  Operations 

To  estimate  the  magnitude  of  terminal  operations  traffic,  the  following 
procedure  was  used. 

a.  Estimate  the  number  of  data  entry  terminals  in  1980  and  the 
projected  growth  p{  ttem  for  the  years  1990  and  2000. 

b.  Estimate  the  number  of  terminals  beir^  used  for  various  ser- 
vices. 

c.  Estimate  the  average  thruput  of  each  terminal.  This  estimated 
thruput  is  a function  of  the  following: 

1.  Number  of  bits  transmitted  per  character 

2.  Average  number  of  characiers  per  second  transmitted 
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3.  Number  of  hours  per  year  the  terminal  transmits* 


The  Market  Research  Department  of  Western  Union  has  estimated  the  1980  and 
expected  future  traffic  of  data  comn. unication.  This  inf<M‘mation  was  published 
in  d^e  report  by  Western  Union  (10).  The  Western  Union  Market  Research 
Department  has  developed  most  ci  the  data  from  a compilation  of  many  existing 
market  research  reports,  primarily  those  of  International  Data 
Corporation(llfl2,13,14)^  Yankee  Groi^jd^)^  Future  Systems  Incorporated(l^»17), 
Prodcastsd^)  and  Author  D.  Littled^).  In  general,  a consensus  approach  was 
used  for  conclusions  presented  in  diis  document.  However,  on  certain  occasions, 
the  opinions,  and  sometimes  judgment,  of  Western  Union's  Market  Research 
Department  was  given  a relatively  heavy  weighting. 

Western  Union's  report  estimated  the  total  installed  base*  of  terminals  in  1980  to 
be  7 million  increasing  to  21  million  by  1990,  an  annual  compounded  growth  rate 
of  il.6%.  That  report  estimated  that  70%  of  a potential  30  million  white  collar 
users  will  be  using  terminals  by  1990.  The  growth  will  be  fastest  In  the  earlier 
half  of  the  decade  and  slow  down  during  the  later  half  as  the  saturation  of  the 
potential  users  takes  place. 

Furthermore,  a summary  of  the  findings  pti>lished  by  the  U.S.  Dq>artment  of 
Commerce(^^)  indicated  an  increase  of  11.6%  in  the  shipment  of  computers  in 
1980  over  1979.  It  is,  therefore.  Western  Union's  opinion  that,  barring  any 
serious  downturn  in  the  U.S.  economy,  an  11.6%  compounded  growth  rate  in  data 
communication  is  realistic  and  achievable. 

Subsequent  to  the  estimation  of  the  computer  terminal  population,  the  next  step 
was  to  estimate  the  data  entry  terminal  equipment  that  communicates  with 
other  computer  equipment  in  an  internal  or  external  network.  In  a research 
report  published  by  International  Data  Corporation(l^),  the  following  results 
were  obtained  as  a consequence  of  random  sampling  of  terminal  users*. 

Based  on  39<i  terminals  in  operation  at  various  survey  sites,  58%  of 
die  terminals  in  this  industry  grouping  communicate  with  an  in-house 
host  computer.  11%  of  the  total  number  of  terminals  communicate 
with  a host  computer  at  anotiier  location.  6%  of  the  total  operate 
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with  a service  bureau,  which  is  followed  by  3Sb  commiffiicatir^  with 
externally  located  terminal  equipment.  A sizable  groi4>  of  22%  of 
the  total  terminals  are  Lsed  in  an  off-line  mode. 

As  the  next  step  to  arrive  at  projections  for  data  traffic  demand,  the  average 
number  of  bits  per  year  originated  by  each  terminal  engaged  in  communication 
with  an  outside  computer  was  needed.  The  following  statistics  were  obtained 
from  a study  conducted  by  the  Yar^ee  Group(21). 


less  than  one  hour 

14.6% 

one  to  two  hours 

18.1% 

two  to  four  hours 

21.1% 

four  to  six  hours 

16.1% 

six  to  eight  hours 

29.8% 

An  average  usage  of  four  hours  per  day  is  derived  from  the  following; 


Average  Usage  Time  = 


0.5  X 1<1.6  + X 18.1  + X 21.1  + ^ j ^ (6+_8) 


X29.8 


100 

= 3.87  hours  = 4 hours 


Since  no  published  statistics  are  available  for  the  number  of  characters  per 
second,  a statistically  "representative"  terminal-to-computer  transaction  has  to 
be  determined.  While  many  different  transaction  types  may  be  postulated,  an 
appropriately  chosen  representative  transaction  serves  to  define  a data  rate 
reasonably  close  to  the  average  thruput  at  each  terminal.  A typical  terminal-to- 
computer  transaction  is  postulated  as  follows. 


The  transaction  begins  with  a human  input,  assumed  to  be  80  characters  long  and 
limited  in  speed  by  the  keyboard  entry  to  about  5 characters  per  second..  After  a 
five-second  response  time,  which  allows  for  communications  turn  around  and 
queuing  and  processing  delays,  the  computer  responds  by  painting  the  screen  with 
500  characters  of  data  (one-fourth  of  a typical  full  screen).  The  elapsed  time. 
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using  9600BPS  line  speed  for  this  500/960  transaction,  is  0.5  ^onds.  Twenty- 
five  seconds  are  tf\en  allocated  for  absorbing  the  information  presented,  and  an 
additional  five  seconds  is  assumed  to  elapse  before  the  operator  begins  the  next 
transaction.  A total  of  51.5  seconds  is  required  for  the  complete  transaction, 
during  which  580  characters  are  transmitted  in  one  direction  or  tiie  other.  Thus, 
the  average  speed  during  the  transaction  is  580  divided  by  51.5,  or  11.2 
characters  per  second.  Assigning  that  the  average  terminal  is  in  use  250  days 
per  year  and  4 hours  per  day,  and  assuming  10  bits  per  character  to  allow  for 
communications  overhead,  the  result  is  a communications  load  of  400  M bits  per 
year  (10  bits  per  character  X 250  days  X 4 hours  per  day  X 3600  seconds  per 
hour  X 1 1 .2  characters  per  second). 

Since  there  are  no  available  statistics  on  the  number  of  terminals  dedicated  to 
various  services,  the  number  of  terminals  alloc^ated  tO'  various  services  was 
estimated  based  on  the  opinions  of  Western  Union's  marketing  department  and 
relevant  infcxmation  derived  from  other  published  sources. 

As  noted  above,  it  has  been  estimated  that  about  7 million  terminals  were  in  use 
in  1980.  International  Data  Corporation's  findings  indicate  that  about  42%  of  the 
terminal  population  is  engaged  in  communications  with  a distant  host  or  central 
computer.  It  is  estimated  that  about  25%  (one  million)  of  the  remaining  58% 
(four  million)  are  involved  in  terminal-to-computer  transmissions.  Since  data 
transfer  and  data  entry  are  volume  oriented,  the  terminal  allocation  for  data 
transfer  and  data  entry  is  adjusted  by  400,000  and  600,000  respectively.  The 
average  terminal  usage  time  for  data  transfer  and  data  entry  has  increased  from 
four  hours  to  six  hours  for  year  2000.  For  the  remaining  services  the  usage  time 
is  maintained  at  four  hours  per  day. 

The  communication  traffic  forecast  for  1990  is  based  on  1980  traffic  estimates. 
Western  Union's  market  studies^ ^0,22)  indicated  that  by  1990,  the  terminal 
population  will  rise  to  21  million,  an  annually  compounded  increase  of  11.6%. 
Similarly  to  the  1980  estimate  for  data  transfer  and  data  entry  terminals,  the 
terminal  population  is  enhanced  by  1,210,000  and  1,830,000  terminals 
respectively.  For  the  year  2000  estimates  for  data  transfer  and  data  entry 
terminals  tfie  population  is  enhanced  by  3,610,000  and  5,490,000  respectively. 
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Proliferation  of  small  busiiiess  and  personal  cori>nute;‘s  will  have  a significant 
effect  on  communications  requirements.  A marketing  report  by  Frost  and 
Sullivan^^^)  predicts  that  nearly  four  million  small  business  computers  will  be 
sold  during  the  1980s. 

Although  “home  communications  centers,”  increasingly  popular  due  to  the  rapidly 
declining  prices  of  persona!  computers,  are  not  fi  iiy  evaluated,  they  could  have 
significant  imp>act  on  communications  requiren  snts  as  more  and  more  informa- 
tion services  are  furnished  to  potential  use^s.  It  is  estimated  that  in  1990  about 
4 million  home  computers  will  be  in  use  /ith  a potential  capture  of  50% 
(2  million)  of  the  market  in  communications  activity.  Assuming  a 6%  annual 
increase  in  home  computers,  3.^  millicn  'vill  be  used  in  communications  by  the 
year  2000.  Therefore  the  population  for  data  entry  was  augmented  for  these 
years. 

For  the  year  2000,  an  estimated  11.6%  annual  increase  in  terminal  population  is 
expected  for  data  transfer,  oata  entry  and  inquiry/ response,  and  6.0%  for  batch 
process!!^,  remote  job  entry  arxl  timesharing.  The  communications  data  traffic 
estimates  for  the  year  2000  were  based  on  emerging  trends  in  the  business  world, 
technological  advances  and  expected  cost  reductions  in  commmunications  e<^ip- 
ment.  Some  of  the  significant  factors  which  will  impact  future  data  communica- 
tions requirements  can  be  envisioned  as  follows: 

a.  The  entry  of  large  financial  institutions  such  as  banks,  insur- 
ance companies,  brokerage  firms,  and  large  retail  stores  into 
“one  stop"  financial  services. 

b.  Increasing  proliferation  of  small  computers  for  home  informa- 
tion centers  and  small  business  establishments. 

c.  Aggressive  growth  fueled  by  technological  changes  and  rapidly 
falling  prices. 

d.  ^>eciaiized  services  that  are  beginning  to  be  offered  by  new 
companies. 

The  allocation  of  terminals  to  various  services  lor  1980  is  as  follows: 


Data  Transfer 

26% 

of  2.94M 

= 760K 

-t-  400K  = 1,160K 

Batch  Processing 

26% 

of  2.94M 

= 760K 

Data  Entry 

12% 

of  2.94M 

= 350K 

+ 600K  = 950K 

Remote  Job  Entry 

14% 

of  2.94M 

= 412K 

Inquiry/Response 

14% 

of  2.94M 

= 412K 

Timesharing 

8% 

of  2.94M 

= 235K 

The  number  of  terminals  for  the  years  1990  and  2000  are  calculated  in 
accordance  with  the  1980  population  as  the  base  line.  The  terminal  operations 
forecasts  are  presented  in  Table  A- 13. 

A.3.2  Etectronic  Mail 


Electronic  mail  is  similar  in  many  ways  to  regular  first  class  mail.  It  is  the 
handling  of  text  by  electronic  means.  The  following  services  fall  under 
electronic  mail: 


a.  USPS  EMSS 

b.  Mailbox 

c.  Administrative  Message  Traffic 

d.  Facsimile 

e.  Communicating  Word  Processor. 

A.3.2,1  United  States  Post  Office 

Electronic  Mail  Switching  System 

On  January  4,  1982,  the  United  States  Postal  Service  (USPS)  introduced 
Electronic  Computer  Oriented  Mail  (ECOM),  ECOM  users  will  transmit  cor- 
respondence in  digital  form  via  telephone  lines  to  a serving  post  office  (SPO)  in 
one  of  25  major  cities.  The  SPO  then  automatically  prints  the  letters  out  on 
paper,  folds  them,  inserts  them  into  envelopes,  and  mails  them  first  class  within 
two  days  to  their  destination.  ECOM  users  can  also  send  their  messages  to 
Western  Union  Electronic  Mail,  Inc.  (WUEMI)  from  any  compatible  communi- 
cating word  processor,  computer-generated  tape,  or  facsimile  terminal  for 
conversion  to  ECOM  format.  WUEMI  has  on-line  at  least  43  types  of  terminals 
made  by  33  manufacturers  which  interface  with  ECOM  hardware. 
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TABLE  A-13.  SERVICE  IDENTIFICATION  FOR  DATA  TRANSMISSION 
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Presently,  only  bulk  users  are  availing  themselves  of  the  service  since  a 
minimum  of  200  messages  must  be  sent  per  transmission.  Businesses  may  send 
out  bills,  direct  mail  solicitations,  or  other  large  volume  mailings.  All  popular 
computer  communications  interface,  enabling  users  to  establish  a direct  link 
tetween  their  computer  systems  and  an  ECOM  computer  located  at  an  SPO  or  an 
indirect  link  through  a public  computer  network. 

Common  carriers  are  opposed  to  ECOM's  intervention  into  an  already  competi- 
tive market.  They  argue  that  the  USPS  may  divert  revenues  from  other  classes 
of  mail  to  sipport  it.  Since  ECOM  mail  is  eventually  delivered  first  class,  mail 
from  the  SPO's  might  take  the  same  time  to  send  from  the  user's  home  territory 
or  across  the  country.  Only  if  the  SPO's  were  linked  via  communications 
channels  would  this  method  prove  more  efficient. 

USPS  will  have  fierce  competition  from  other  computer  based  message  systems 
(CBMS)  and  local  networks  providing  electronic  mail  service  in  the  1980s.  It  is 
estimated  at  least  60%  of  first  class  maU  involved  in  business  or  government 
financial  transactions  could  be  diverted  to  pre- authorization;  potentially,  half 
US  PS's  revenue  could  be  lost  due  to  Electronic  Funds  Transfer  (EFT).  USPS  costs 
are  relatively  fixed;  if  volumes  decrease,  revenue  will  suffer. 

USPS  must  try  other  means  to  divert  message 
following  1980  traffic  could  be  diverted: 

SOURCE 

Electronic  Public  Message  Services 
Transactions  and  Data  Entry  Traffic 
Batch  and  File  Transfer  Traffic 
Potentially  Diverted  Mail 
Substitutable  Voice  Telephone 
Total 

Hence,  44.73  billion  messages  per  year  could  be  diverted  to  ECOM  services.  If 
messages  from  these  sources  increased  by  an  average  of  4 billion  per  year  until 
1990,  anticipated  message  traffic  would  be  84.73  billion  messages  per  year. 


traffic.  It  is  estimated  that  tiie 


BILLICM  MESSAGES  PER  YEAR 
0.89 
3.60 
10.00 
27.50 
1.74 
44.73 
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If  only  50%  of  this  total  were  diverted  to  ECOM  by  1990,  a total  of  338.4  x 10*2 
bits  per  year  would  be  transmitted. 

84.7  X 1Q9  = 42.3  X 10^  messages  per  year 
2 

42.3  X 109  messages  per  year  X 1,000  characters  per  message  X 8 bits  per  character 

= 338.4  X 10*2  ygap 

If  the  amcHjnt  of  potentially  diverted  mail  continued  to  grow  by  an  average  of  4 
billion  messages  per  year  by  the  year  2000  message  traffic  transferred  to  ECOM 
and  similar  services  would  total  approximately  996.8  X 10*2  bjts  per  year.  The 
USDS/EMSS  Traffic  Forecast  is  presented  in  Talbe  A-14. 

A.3^.2  Mailbox 

A computer  mailbox  system  is  related  to  computer  message  switching  in  the 
same  relationship  that  a postal  service  box  is  related  to  home  delivery.  In 
message  switching,  the  computer  delivers  the  mesage  to  a terminal  or  notifies 
the  terminal  of  a message  that  is  waiting.  In  computer  mailbox,  the  user  must 
check  the  box,  which  is  in  some  preassigned  location  in  the  computer's  memory, 
typically  a disk  file. 

Mailbox  service  evolved  within  the  scientific  and  academic  communities  among 
users  who  ail  shared  the  same  computer  network  for  timesharing  purposes. 
Mailboxes  are  set  up  to  allow  store-and-forward  message  switching.  It  is  a very 
useful  service  when  the  user  travels  and  uses  the  network  frequently.  In  an 
environment  where  many  users  share  only  a few  terminals,  message  switching 
rather  than  mailbox  service  should  be  used. 

Prcscf^tly,  mailbox  and  message  switching  systems  are  often  separate,  with 
mailbox  systems  unable  to  deliver  messages.  In  the  future,  these  two  will 
probably  be  merged  so  that  a user  can  either  call  in  as  if  the  system  had  a 
mailbox  or  have  the  message  delivered  automatically  when  the  assigned  terminal 
registers  that  it  is  available  for  delivery. 
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TABLE  A-1#.  USPS/EMSS  TRAFFIC  FORECAST 
(terabits) 
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Leading  providers  of  electronic  mailbox  systems  include:  Dialcom,  Computer 
Corporation  of  America  (Comet),  General  Electric  Information  Services  (QUIK- 
COMM),  I.  P.  Sharp,  CompuServ,  and  Source  Telecomputing.  Together  they 
share  an  estimated  $25  million  market  for  1982. 

The  entry  of  ATacT*s  Advanced  Information  Service  (AIS)  packet  switching 
network  into  this  market  will  greatly  accelerate  the  growth  of  message  services 
with  accent  on  mailboxes  as  increased  postal  rates  continue  to  exceed  the  cost 
of  electronic  mail.  AIS  will  capture  a much  broader  market  than  the  other 
packet  services,  includinf,  a home  market  and  a substantial  small  and  medium* 
sized  business  market.  By  the  year  1992  the  electronic  mailbox  and  store-and- 
forward  message  switching  market  could  amount  to  as  much  as  $500  million, 
with  AT&T  in  control  of  $350  million.  Other  vendors  expected  to  enter  this 
market  include  ITT,  RCA,  Federal  Express,  and  MCI  (which  is  acquiring  WUI). 


Dialcom  claims  to  have  12,000  mailboxes  (giving  one  to  each  of  its  timeshare 
customers).  Tymnet's  "OnTyme"  has  2,500  to  3,000  mailboxes.  Every  electronic 
mail  system  uses  Telenet,  Tymnet  or  direct  dial  to  send  messages.  For  example. 
Comet  has  access  to  Tymnet  and  Telenet  and  had  2,000  subscriber  mailboxes  on 
its  network  (representing  60  companies)  and  had  sold  11  private  systems 
(approximately  3,500  mailboxes)  by  August  1980. 

The  mailbox  traffic  forecasts  are  presented  in  Table  A- 15.  To  determine  the 
number  of  bits  per  year  the  following  assumptions  were  made; 

a.  Two  to  three  messages  per  day  per  user 

b.  Each  mailbox  has  one  user 

c.  Each  message  contains  approximately  1,000  characters  with  8 
bits  per  character 

d.  Twenty-two  working  days  per  month. 

On  the  basis  of  these  assumptions  it  was  estimated  that  there  were  .32  terabits 
per  year  of  mailbox  traffic  in  1981.  Assuming  a 50%  growth  rate  between  1980 
and  1981,  the  1980  traffic  amount  was  calculateu  to  be  .213  x 10^2  bits  per  year. 
About  a 35%  growth  rate  was  assumed  for  the  period  1980-1990  and  a 10% 
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TABLE  A-i3.  MAB.BOX  TRAPHC  FORECAST 


QUIK-COMM  (GE) 

bKmUier  of 
Mailboxes 
20,000 

DIALCOM 

12,000 

TELEMAIL  (by  Telenet) 
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ON-TYME  n (Tymet  P/O 
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3,000 
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49,000 

NUMBER  OF  BITS  PER  YEAR  - IMI 
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41 

Ninnber  of 
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Per  Year 
13. 8M 

Number  of 
Bits  Per 
Year 

0.12  X 1012 

23 

9.3M 

0.08  X 1012 

16 

6.3M 

0.03  X 1012 

6 

2.4M 

0.02  X 1012 

6 

2.4M 

0.02  X 1012 

6 

2.4M 
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100 

38. 8M 

0.31  X 10l2 
(0.31  '..erabits  per 
year  in  1981) 

NUMBER  OF  TERABITS  PER  YEAR 

12*0  1229  ^ 

0.213  4.9  12.7 
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growth  rate  for  the  period  1990>2000.  The  resulting  1990  and  20(XI  forecasts  are 
presented  with  the  1980  forecast  in  Table  A-13. 

A.3.23  A<faninistrative  MessMe  Traffic 

Administrative  messages  are  usually  short  (approximately  1,000  characters) 
person-to-person  messages.  Examples  include  travel  information,  new  product 
announcements,  performance  reports,  and  non-record  keeping  tasks. 

Administrative  messages  differ  from  data  communication  messages  in  diat  data 
communications  are  usually  in  numeric  form.  Some  examples  are  data  base 
entry,  inquiry/response,  remote  job  entry  or  batch  processing  data.  Much  of  this 
traffic  (approximately  25  billion  intracompany  messages)  is  still  delivered 
manually  through  company  mail  rooms.  However,' there  Is  a rapidly  rising  trend 
to  transmit  administrative  messages  via  computer  base  message  switching 
(CBMS)  systems  and  communicating  word  processors  (CWP).  Companies  may 
select  from  a variety  of  CBMS  suppliers  ranging  from  value-added  carriers  and 
vendors  of  public  message  services  to  software  houses  and  manufacturers  of 
larger  mainframe  computers  arxl  automated  office  equipment.  A number  of 
vendors,  among  them  Telenet  and  Tymnet  (non-military)  and  ARPANET  and 
AUTOOIN  (military),  ptovide  external  packet  switching  networks  linking  their 
users.  AT&T's  recently  introduced  Advanced  Information  System  (AIS)  will 
provide  a packet  network  with  a broad  range  of  messaging  capabilities.  With  the 
advent  of  office  automation,  mar^  companies  are  purchasing  their  own  private 
local  networks  providing  high  speed,  short  haul  multi-dropped  party  line  links  to 
which  a variety  of  electronic  equipment  may  be  attached. 

A.3.2.3.1  Baseline 
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Administrative  message  traffic  will  be  routed  through  CBMS  systems  and  packet 
switching  networks.  Message  traffic  volumes  for  bodi  government  and  non- 
government use  will  encompass  all  of  these.  In  1980,  50  million  messages  were 
delivered  through  CBMS  while  95  million  messages  went  via  packet  switching 
networks. 
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Among  those  agencies  studied  were  the  Federal  Reserve  Bank«  the  Veterans 
Administration,  the  Federal  Bureau  of  Investigation,  tiie  Department  of  Justice, 
the  Department  of  the  Interior,  and  the  Department  of  Agriculture  as  well  as 
many  smaller  governmental  mtlties.  A breakdown  of  the  approximate  mnnber  of 
leased  circuits  at  each  baud  rate  Is  shown  below: 


(A) 

(B) 

(A)X(B) 

TOTAL  MBPS 

SPEED 

NUMBER  OP 

IN  THE 

CIRCUITS 

(KBPS) 

PEAK  HOUR 

300 

208 

62.4 

224.6 

2400 

1,380 

3,792.0 

13,631.2 

4800 

630 

3,024.0 

10,886.4 

7200 

6 

43.2 

133.3 

9600 

344 

3,222.4  , 

. 18,800.6 

36K 

79 

4,424.0 

13,926.9 

230K 

8 

2,000.0 

7,200.0 

1.3M 

6 

9.000.0 

32.400.0 

27,368.0 

99,244.7 

Roundir^  off  the  total  of  Mbps  in  the  peak  hour  to  1x10^  Mt^,  a 

conservative  estimate  is  that  peak  hour  traffic  is  half  the  dally  traffic  in  a 22 
day  month.  Thus,  the  annual  total  of  bits  transferred  is  J2.S  trillion  bits. 

If  v/e  include  Western  Union's  Advanced  Record  System  (ARS)  witii  its  0.6  trillion 
bits  of  traffic  per  year  we  get  a total  of  33.4  trillion  bits  per  year  in  non> 
military  message  traffic* 


Military  traffic  is  handled  commercially  by  two  major  switching  systems, 
AUTOD!N  and  ARPANET, 

AUTODIN  I 10.0  trillion  bits  per  year 

ARPANET  3.1  trillio'*  1/its  per  year 

TOTAL  13.1  trillion  bits  per  year. 


The  combined  military  and  non-military  traffic  flow  follows: 


Non-military  51.4  trillion  bits  per  year 

Military  15.1  trUlion  bits  per  year 

Total  68.5  trillion  bits  per  year 

Astuming  that  25%  of  this  traffic  may  be  considered  administrative,  government 
' message  traffic  in  1982  totaled  17.1  trillion  bits  per  year. 

Using  a growth  rate  of  12%  for  the  last  few  years,  we  arrive  at  a 1980  baseline 
figure  for  government  adminUtrative  message  traffic  of  15.3  trillion  bits  per 

year. 

There  are  approximately  3,500,000  non-government  terminals  which  presently 
engage  in  data  transfer,  batch  processing,  data  entry,  remote  job  entry, 
inquiry /response  and  timeshare  in  mid-1982. 

a.  Assuming  25%  of  these  are  used  for  administrative  message 
traffic,  then: 

3.5  X 106  terminals  X .25  * 0.88M  terminals  are  used  for 
administrative  traffic 

b.  If  each  terminal  transmits  approximately  20  messages  per  day, 
the  daily  administrative  message  traffic  is: 

.88  X 106  X 20  = 17.6  X 106  messages  per  day 

c.  Assuming  a 22  day  working  men  mi 

17.6  X 106  messages  per  day  X 22  days  per  mwith  X 12  months 

per  year  = 4.6  X 10^  messages  per  year 

d.  Average  message  is  approximately  1,000  characters  and  con- 
sists of  8 bits  per  character; 

4.6  X 10^  messages  per  year  X 1,000  characters  per  message  X 
8 bits  per  character  = 37.2  X 10l2  bite  per  year  (mid- 1981  to 
mid-1982). 

Assuming  we've  had  a 12%  growth  rate  per  year  extrapolating  back  to  1980 
equals: 
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37.2  X 10^2  bits  per  year  *33.2X1012  bits  per  year  in 

ni2  1980  to  1981 

The  baseline  forecast  for  total  government  and  non-government  administrative 
message  traffic  in  1980  is  48.5  trillion  bits  per  year. 


Government 

15.3 

trillion  bits  per  year 

Non-government 

33.2 

trillion  bits  per  year 

Total 

48.5 

trillion  bits  per  year 

The  administrative  message  traffic  for  1980,  1990  and  2000  are  presented  in 
Table  A- 16.  The  1990  and  2000  forecasts  are  based  on  the  following  assump- 
tions: 

a.  In  1990  demand  will  equal  about  600%.  at  1980  demand  (i.e. 
average  annual  growth  rate  = about  20%). 

b.  In  2000  demand  wUl  equal  about  300%  of  1990  demand  (i.e. 
average  annual  growth  rate  = about  12%). 

A.3^.4  Facsimile 

Three  of  the  projected  services  are  considered  facsimile.  The  services  are: 

a.  Convenience  Facsimile  (CITT  Classes  3 and  4) 

b.  Operational  Facsimile  (CITT  Classes  1 and  2) 

c.  Special  Purpose  Facsimile 

Each  of  these  services  is  discussed  below,  along  with  their  current  and  expected 
demand.  These  forecasts  are  based  on  the  type  and  number  of  machines  in  place, 
and  an  industry  estimate  of  the  number  of  pages  transmitted  during  1980. 

A number  of  factors  will  cause  this  market  to  increase  in  the  coming  decades. 
The  setting  of  standards  by  the  Consultive  Committee  for  International  Tele- 
phone and  Telegraph  (CITT)  will  encourage  international  as  well  as  inter- 
company transmission.  The  trend  among  business  arnj  government  users  is 
toward  higher  speed  machines.  These  machines  will  be  digital  with  rates  as  high 
as  e second  per  page.  Satellite  Business  Systems  (SBS)  has  already  demonstrated 
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TABLE  A-16 

ADMINISTRATIVE  MESSAGE  TRAFFIC  FORECASTS 
(TERABITS/YR.) 


YEAR 


this  capability  through  their  satellites.  As  a result,  it  appears  the  market  for  the 
slower  machines  (Classes  3 and  4)  will  decline  after  1985. 


A substantial  market  is  expected  to  develop  in  the  private  sector,  however.  Both 
France  and  Japan  predict  a low  cost  facsimile  machine  in  the  near  future.  Three 
French  companies  are  currently  planning  to  enter  the  fax  market  in  the  U.S. 
Their  equipment  is  expected  to  penetrate  the  low  volume,  small  business  user.  In 
addition,  Japan  has  predicted  a market  for  facsimile  machines  priced  as  low  as 
$100  for  home  use  by  1985. 

A.3.2.4.1  Baseline 

The  ^proach  used  to  project  the  facsimile  markets  was  as  follows: 

a.  Determine  the  current  and  forecasted  market  for  each  category 
of  facsimUe  equipmoit. 

b.  Determine  the  usage  associated  with  each  category  of  equip- 
ment. 

c.  Analyze  usage  trends  for  each  application. 

d.  Quantify  usage  in  bits  per  year. 

e.  Calculate  market  demand  for  1980,  1990  and  2000. 

Convenience  Facsimile  is  defined  as  the  slow  to  medium  speed  (2  to  6 minutes 
per  page)  machines.  Our  last  report  gave  an  estimate  of  167,000  such  machines 
in  1978.  A review  of  market  statistics  of  the  machines  shipped  in  this  range 
reveals  that  in  1980  approximately  210,000  machines  were  in  place.  The  number 
of  pages  sent  in  1980  is  estimated  at  214  million,  or  102  pages  per  month  per 
machine.  According  to  industry  estimates  the  growth  rate  for  slow  facsimile  is 
expected  to  remain  high,  at  around  25%,  through  the  middle  of  this  decade.  This 
growth  is,  however,  expected  to  decline  toward  the  end  of  the  decade  and  remain 
around  10%  during  the  1990s  largely  due  to  two  factors: 

a.  Industry  will  demand  higher  speed  facsimile. 

b.  The  merging  of  facsimile  with  communicating  word  processors 
is  expected  to  occur  within  the  1985  time  frame. 
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Using  a typical  analog  machine  in  place,  it  is  possible  to  estimate  the  total 
number  of  bits  transmitted  per  year.  A machine  which  scans  100  x 100  points 
per  inch  will  transmit  935,000  bits  per  page.  At  4S00  bps,  a page  takes  three 
minutes  to  transmit.  This  times  the  estimated  number  of  pages  gives  a yearly 
transmission  of  200  terabits  (bits  x 10  ). 

Operational  Facsimile  includes  medium  speed,  high  speed  and  widd>and  facsimile 
equipment.  This  equipment  operates  widi  a range  of  one  second  per  page  to  two 
minutes  per  page.  Growth  in  this  service  seems  bright,  at  least  up  to  1990,  with 
an  expected  growth  rate  of  20  to  35%.  Medium  speed  machines  (CITT  Class  3) 
numbered  approximately  17,000  in  1980,  high  speed  machines  2,000. 

Wideband  facsimile  machines  came  into  use  over  SBS  satellites  in  late  1981. 
Approximately  50  are  now  in  use.  Volume  of  pages  transmitted  was  200  per  day 
for  medium  speed  machines  and  250  for  the  high  speed  and  wideband  machines. 
It  seems  unlikely  that  transmission  volume  will  rise  much  for  die  medium  speed 
machines  while  for  the  other  two  it  should  double  by  1990  before  leveling  off. 

For  a medium  ^>eed  machine  with  a typical  8h  by  11-inch  page  and  a resolution 
of  100  X 100  lines  per  inch,  there  are  935,000  bits  of  informatics  transmitted. 
Compression  ratios  vary  from  2:1  to  100:1;  in  this  case,  a ratio  of  6:1  was  used. 
This  gives  an  actual  transmission  of  156,000  bits,  which  at  2400  bps  is  trans- 
mitted in  66  seconds.  Similar  methods  were  used  for  high  speed  and  wideband 
equipment.  The  total  traffic  generated  in  1980  by  Operational  Facsimile  was 
1 1 .3  terabits  (bits  x 1 0 ^ 

Special  Purpose  Facsimile  is  the  type  used  by  the  police  for  fir^erprints  or  by 

the  weather  bureau  for  maps,  and  therefore  must  be  very  high  quality.  Industry 

sources  indicate  14,000  machines  in  operation  in  1980  as  opposed  to  10,000  shown 

in  our  1978  study,  giving  a growth  rate  of  18%.  A slightly  slower  growth  rate 

(15%)  is  indicated  through  1990  with  a decline  (10%)  after  that  due  to  other 

technologies.  Using  a typical  machine  of  9600  bps  with  a transmission  time  of 

three  minutes  and  no  compression  (because  of  the  high  resolution  required) 

results  in  1.73  million  bits  per  page.  With  an  annual  usage  of  14  million 

12 

equivalent  pages,  yearly  transmission  is  24.2  terabits  (bits  x 10  ). 


A review  of  facsimile  user  surveys  reveals  that  the  current  trend  is  toward 
higher  speed  terminals.  In  addition,  many  users  expect  to  change  from  analog  to 
digital  equipment.  The  most  important  feature  of  facsimile  equipment  Is  its 
ability  to  operate  unattended.  Many  users  operate  across  time  zones  or 
internationally  and  need  a self-sufficient  device.  The  amount  of  facsimile  use 
between  organizations  is  on  the  rise,  along  with  the  amount  of  standardization. 
One  user  survey  reported  a split  of  77  to  23%  between  intra-  and  inter- 
organizational  traffic. 

Bankers  Trust  New  York  Corporation,  the  eighth  largest  bank  in  the  United 
States,  just  started  using  facsimile  in  their  financial  operations.  They  deal  with 
a number  of  large  users,  some  with  as  many  as  400  transactions  per  day.  Hexcal, 
a high  technology  company  in  structural  components  for  military  aircraft,  uses 
facsimile  to  send  complicated  chemical  formuTas  and  diagrams,  as  well  as 
administrative  messages.  They  estimate  their  headquarters  alone  sends  700 
documents  a month.  Gulf  Oil  has  just  installed  a digital  system  of  facsimile 
distribution  with  an  estimated  savings  of  $256,000  per  year.  As  more  and  more 
companies  enhance  their  communications  capabilities,  facsimile  use  will  con- 
tinue to  grow. 

A summary  of  the  facsimile  traffic  forecasts  is  presented  in  Table  A- 17. 

A.3.2.3  Commimicatine  Word  Processor 

A communicating  word  processor  (CWP)  adds  communication  capability  to  a 
printer/keyboard  or  CRT-based  word  processing  system.  This  allows  the  input  to 
be  prepared  on  one  system  and  sent  via  communication  links,  at  a speed  ranging 
from  1 .2  to  9.6  kbps,  to  another  system  for  output,  editing  or  manipulation.  The 
advantage  to  the  user  is  the  ability  to  transmit  "original”  quality  documents  with 
format  control  similar  to  letter  and  memo  correspondence. 

The  market  for  CWPs  is  expected  to  enjoy  rapid  growth  in  the  next  decade  and 
to  continue  to  the  year  2000.  With  the  addition  of  such  networks  as  AT&T's 
Advanced  Communication  Service  (ACS)  and  other  packet  networks,  the  CWP 
will  become  the  single  most  important  hard-copy  device  in  interoffice  communi- 
cations. 
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TABLE  A-17.  FACSIMILE  TRAFFIC  FORECAST 
(terabits) 


YEAR 


19S0 

1990 

2000 

Convenience 

200.0 

382.3 

775.9 

Operational 

11.3 

76.3 

2i\A 

Special  Purpose 

2U.2 

85.1 

242.7 

TOTAL 

235.5 

1230.0 

A.3^.5.1  Baseline 


In  forecasting  the  amount  of  traffic  generated  for  each  time  period,  the 
following  steps  were  taken: 

a.  Determine  the  current  and  projected  number  of  machines  in 
operation. 

b.  Determine  the  usage  time  associated  with  each  machine. 

c.  Estimate  an  average  speed  for  each  machine  used. 

d.  Calculate  the  amount  of  traffic  for  1980,  1990  and  2000. 

The  first  Western  Union  report^)  estimated  there  were  79,000  CWPs  sold  in  the 
U.S.  in  1980.  Industry  estimates  support  this  figure.  User  surveys  indicate  that 
the  machines  were  in  use  on  the  average  of  five  hours  per  day.*  Internal  Western 
Union  studies  show  that  actual  transmission  occurs  about  1%  of  this  time  in  use, 
or  180  seconds  per  day.  This  estimate  accounts  for  those  machines  not  utilizing 
the  communicating  capacity  as  well  as  those  making  heavy  use  of  that  feature. 

Multiplying  this  number  by  250  working  days  in  a year  gives  a total  of  45,000 
seconds  per  year  that  a CWP  is  transmitting.  With  an  average  machine  ^ed  of 
4800  bps,  this  amounts  to  an  annual  transmission  of  17.1  terabits. 


Increased  demand  for  the  CWP  can  be  expected  to  continue  over  the  next 
decade.  Several  factors  will  contribute  to  this  growth,  one  of  which  is  the 
increased  application  of  the  CWP.  For  example,  as  multi-function  workstations 
become  more  prevalent,  office  workers  will  enjoy  the  ability  to  send  interoffice 
memos  while  sitting  at  their  desks.  Cost  will  be  another  important  factor 
affecting  growth.  Previous  reports  showed  that  the  cost  of  a CWP  will  decrease 
to  $7,000  by  1984,  less  than  half  its  cost  in  1978.  This  downward  cost  trend  is 
expected  to  continue  weU  into  the  1990s,  but  at  a more  gradual  rate.  As  the 
cost  of  the  CWP  decreases,  this  technology  will  become  available  to  a larger 
market  segment.  Finally,  the  setting  of  standards  for  CWP  communications  will 
allow  different  manufacturers'  machines  to  communicate,  increasing  the  flow  of 
information  between  systems  and  individuals. 
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In  1990,  the  number  of  CWPs  forecast  will  be  270,000.  A modest  increasi  in 
usage  time  is  expected,  increasing  the  transmitting  time  per  machine  per  year  to 
90,000  seconds.  (Jhis  was  held  constant  in  2000.)  Multiplying  the  number  of 
machines  by  the  usage  time  and  then  figuring  an  average  speed  of  ii.SKBPS 
produces  a transmission  demand  of  117.1  terabits  in  1990. 

The  usefulness  of  the  communicating  word  processor  will  be  further  enhanced  by 
the  availability  of  public  networks  supporting  its  use.  This  will  continue  into  the 
1990s,  as  will  the  merging  of  CWPs  with  facsimUe.  Costs  are  also  expected  to 
continue  their  gradual  decline  during  this  decade.  Considering  the  923,000 
communicating  machines  that  are  forecast  and  their  average  speed  of  4.8KBPS, 
the  demand  in  the  year  2000  is  projected  at  m,3  terabits. 

A summary  of  the  CWP  traffic  forecast  is  presented  in  Table  A-18. 


A.3.3  Record  Services 

Two  of  the  services  being  studied.  TWX/Teiex  and  maUgram,  are  record  services. 
The  current  and  projected  demand  for  these  services  has  been  the  subject  of  a 
number  of  internal  Western  Union  studies.  These  studies  are  the  basis  for  the 
information  presented  in  this  section. 

A.3.3.1  TWX  and  Telex 

TWX  was  formed  by  AT&T  in  the  micM930s  and  Telex  was  formed  by  Western 
Union.  Western  Union  acquired  TWX  from  AT&T  in  1971  and  has  controlled  this 
service  since  then.  Basically,  the  TWX/Telex  service  is  a switched  teletype- 
writer service  operating  much  as  the  telephone  system  does.  It  is  a slow  means 
of  communicating,  with  an  operating  speed  of  to  150  bps  for  TWX  and  50  bps 
for  telex.  Because  of  these  slow  speeds,  the  network  is  expected  to  simply 
maintain,  if  not  lose,  its  customer  base  over  the  next  two  decades.  Western 
Union,  in  an  attempt  to  keep  its  customers,  has  introduced  new  features  such  as 
store-and-forward  aixl  broadcast  services. 


1980 

17.1 


TABLE  A-18.  CWP  TRAFFIC  FORECAST 
(terabits) 


YEAR 

1990  2000 

117.1  400.3 


GR 


I 


,1 

1 

I 

A-52 


A.3.3.1.1  Bascime 
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In  1980,  the  installed  base  of  TWX/Telex  terminals  was  130,000,  with  almost  all 
these  terminals  used  by  business,  government  or  institutions.  The  estimated 
number  of  messages  transmitted  during  1980  was  150  million.  An  annual  growth 
rate  of  3%  is  expected  during  the  1980s  and  the  1990s.  The  average  message  is 
around  1,000  characters  in  length,  or  8,000  bits,  allowing  for  spaces.  This  figure 
times  the  annual  number  of  messages  produces  a yearly  transmission  rate  during 
1980  of  1.2  terabits  (bits  x 10  ).  Using  this  baseline  figure  and  the  expected 
growth  rate,  it  was  possible  to  predict  the  message  numbers  and  transmission 
volumes;  these  are  presented  in  Table  A- 19. 

A.3.3.2  MJd£ram/Telegram/Monev  Order 

Mailgram,  telegrams  and  money  orders  are  all  handled  by  Western  Union  and  are 
all  undergoing  changes  in  response  to  customer  needs.  Mailgram  message  volume 
has  grown  steadily  since  Western  Union  introduced  the  electronic  mail  service  in 
1970.  It  combines  the  speed  of  Western  Union's  electronic  switching  and 
transmissions  facilities  with  the  economy  of  the  U.  S.  Postal  Service's  local 
delivery  capability  for  delivery  the  next  business  day  anywhere  in  the  U.  S.  and 
Canada.  Through  Western  Union's  Central  Telephone  Bureaus  or  public  offices, 
telex  subscribers  can  transmit  mailgram  messages  directly  from  their  terminals. 
Alsu,  large  volumes  of  mailgram  messages  prepared  on  computer  tapes  can  be 
transmitted  to  the  company's  computer  centers  from  designated  offices  or 
customer  locations. 

A new  service  known  as  "Stored  Mailgram"  is  provided  by  a subsidiary.  Western 
Union  Electronic  Mail,  Inc.  (WUEMI).  It  has  grown  substantially  in  the  last  five 
years,  providing  computer  storage  of  frequently  used  mailgram  message  texts 
and  address  lists  which  can  be  accessed  by  a growing  number  of  communicating 
word  processors  in  the  customer's  offices.  WUEMI  also  provides  "Computer 
Letter"  to  commercial  customers  who  do  not  need  next  day  delivery.  Messages 
are  sent  to  WUEMI  wli  e they  are  processed  and  deposited  with  USP5  as  first 
class  mail.  Mailgram  is  also  interf£K:ed  to  Weaiern  Union's  InfoMasters  computer 
store- and- forward  system. 
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TABLE  A-19.  TWX  AND  TELEX  TRAFFIC  FORECAST 


YEAR 


1980 

1990 

2000 

Terminals  (thousands) 

1.10.0 

174.7 

234.8 

Messages  (millions) 

150.0 

201.6 

270.9 

Transmission  (terabits) 

1.2 

1.6 

2.2 

3R 


One  of  the  oldest  forms  of  electronic  communication,  the  telegram,  is  still  iked 
for  urgent  messages  or  to  make  an  impact.  In  the  U.S.  it  is  handled  exclusively 
by  Western  Union  and  the  forecast  is  based  on  internal  information. 

The  money  order,  which  is  a way  of  electronically  transmitting  funds,  handles 
small  payments  and  thus  is  different  from  electronic  funds  transfer.  Money 
orders  are  also  handled  by  Western  Union  as  well  as  by  other  companies. 

The  information  for  the  market  size  and  number  of  bits  transferred  comes  from 
internal  analysis.  The  actual  calculation  of  traffic  may  be  understood  by  the 
following  tables.  Tables  A and  C are  used  to  derive  Table  D.  Then  using  the 
number  of  bits  per  message  (Table  E)  it  was  possible  to  determine  the  amount  of 
traffic  (Table  A-20). 


A.  C0MPAR50N  OF  MESSAGE  VOLUME 


(millions) 

1977 

1978  1979 

1980 

1981 

Mailgram 

28.4 

32.7  37.4 

39.0 

40.9 

Telegram  (Domestic) 

6.9 

7.0  6.6 

6.1 

5.3 

Money  Orders 

6.3 

7.0  7.7 

7.9 

8.1 

B.  COMPARISON  OF  REVENUE 

(dollars) 

1979 

1980 

1981 

Mailgram 

78,310 

92,824 

106,927 

Telegram 

67,154 

64,433 

71,008 

Money  Orders 

60,940 

70,407 

80,718 

C.  GROWTH  RATE 

(percent) 

1980-1990  1990-2000 

Mailgram 

8 

5 

Telegram 

-5 

0 

Money  Orders 

12 

8 
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D.  MESSAGE  VOLUME 


(millions) 


1980 

1990 

2000 

Mallgram 

39.0 

SK.2 

137.1 

Telegram 

7.9 

3.7 

3.7 

Money  Orders 

6.1 

24.5 

52.2 

E.  BITS  TRANSMITTED  PER  MESSAGE 

Mallgram  g(K)0 

Telegram  SOOO 

Money  Orders  2500 

Other  Tennlnal  Services 

Three  of  the  services  projected  use  special  purpose  terminals  and  fall  outside  the 
other  categories.  They  tore: 


a Point  of  Sale 

b V ideotex/T  eletext 

o Telemonitoring 

o Secure;  Voice 

The  forecasts  for  the  first  two  service  were  done  by  contacting  various  industry 
sources  where  they  would  be  used.  Videotex/Teletext  was  forecast  based  on 
vendor  interviews  and  anticipated  machine  use. 

A.3.4U  Point  of  Sale 

A major  amount  of  human  drudgery  will  be  saved  when  payments  made  by 
consumers  in  stores  and  restaurants  are  entered  directly  into  the  banking  system 
instead  of  being  made  by  credit  card  or  check.  Bank  cards  are  the  means  of 
implementing  such  transactions. 

Point  of  Sales”  (POS)  terminals  are  toed  for  sales  transactions,  credit  authoriza- 
tion and  some  inquiry  functions.  Data  entry  may  be  made  by  a magnetic  or 
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TABLE  A-20 

MAILCRAM/rELEGRAM/MONEY  ORDER  FORECASTS 

(terabits) 


Mailgram 
Telegram 
Money  Orders 
TOTAL 


i 


optical  wand  passed  over  a label  which  reads  and  identifies  the  item,  or  through 
entry  on  a numeric  and  function  key  keyboard.  Instructions  to  the  operator  and 
data  being  entered  are  displayed;  data  provided  in  response  to  an  inquiry  may  be 
printed. 

Cash  transactions  are  handled  solely  by  the  interactions  of  a terminal  and  a 
programmed  cluster  controller  located  in  each  store.  The  programmed  control- 
lers operate  automonously.  Credit  and  check-cashing  authorization,  on  the  other 
hand,  involve  a check  against  a master  file  at  a central  computer  location.  Once 
a day,  another  central  computer  application  draws  data  from  all  of  the 
connected  controllers  so  as  to  establish  register  balances  and  conduct  an  overall 
sales  audit. 

iR.  > 

Another  application  of  point  of  sale  terminals  cotKems'*regulation  of  inventory 
flow.  This  application  relies  on  separate  display  terminals  in  each  store.  Order 
entry  is  the  function  which  creates  pirchase  orders  and  inputs  them  into  the 
purchase  order  data  base.  The  receiving  application  verifies  quantity  and  type  of 
merchandise.  Invoice  data  is  then  entered  into  the  data  base  as  accounts 
payable,  and  the  cost  calculated  in  terms  of  retail  sales  dollars.  These  functions 
are  executed  partly  in  the  controller  and  partly  in  the  central  processor.  The 
interaction  is  between  each  display  terminal  and  the  central  computer  via  the 
same  controller  tiiat  handles  the  sales  transactions. 

For  example,  imagine  a chain  of  stores  located  in  several  states.  In  this 
installation,  a group  of  20  department  stores  is  being  brought  on-line,  with  one 
programmed  controller  in  each  store  and  a central  computer  to  coordinate  them 
all. 


Point  of  sale  terminals  are  connected  to  the  store's  programmed  controller  via  a 
2400  or  9600  bps  transmission  loop.  The  controllers,  in  turn,  are  each  connected 
to  the  central  computer  by  a separate  4800  bps  telephone  line.  Each  pro- 
grammed controller  manages  from  60  to  120  point  of  sale  terminals  plus  a 
display  terminal  and  a printer.  These  terminals  may  handle  from  20  to  30 
transactions  per  hour,  while  the  programmed  controller  in  any  one  store  may 
handle  2000  to  3000  transactions  per  hour  during  a peak  sales  period.  Response 


time  at  a terminal  averages  less  than  a second  with  fewer  than  10%  of  the 
responses  taking  no  more  than  1.5  seconds. 

Each  credit  authorization  requires  one  or  possibly  two  messages  to  the  central 
computer.  Inventory  flow  applications  may  involve  as  many  as  4 or  5 messages 
per  transaction  to  the  central  computer.  The  central  computer  then  must  be 
capable  of  handling  8 to  10  messages  per  secotKi  during  peak  sales  periods,  even 
though  all  cash  transactions  are  handled  locally  using  the  in-store  programmed 
cluster  controller. 

When  the  day's  transactions  are  batched  from  all  the  store  controllers  to  the 
central  computer,  the  transmission  must  take  place  within  a relatively  short 
time,  say  0.5  to  1.5  hours.  The  central  computer  must  be  capable  of  handling  the 
equivalent  of  10  to  20  messages  per  second  for  that  period  of  time  to  transmit 
the  records  of  tens  of  thousands  of  transactions  in  this  mode. 

Point  of  sale  terminals  are  not  nec*«arily  communication-oriented  devices. 
Many  companies  tend  to  use  them  in  the  closed  environment  of  a store  without 
linking  them  to  a network.  If  they  are  used  locally,  then  the  computer  also  has 
to  be  on-site  and  that  is  not  practical  for  a large  company  with  dozens  or  even 
hundreds  of  retail  outlets.  Rapitfly  falling  computer  costs,  especially  for  special 
purpose  microprocessors  and  less  expensive  communication  facilities,  are  making 
it  more  attractive  to  link  POS  terminals  to  a central  site  that  can  handle  all  of  a 
company's  outlets. 

Integrated  POS  systems  become  cost  effective  only  when  a complete  merchan- 
dise control  system  is  implemented  to  take  advantage  of  computer  data  entry  as 
well  as  sales  transactions.  Not  every  retailer  needs  or  can  afford  such  a system. 

It  is  difficult  to  estimate  the  number  of  POS  terminals  in  the  marketplace  since 
definitions  differ  greatly.  One  1977  report  indicated  that  there  were  151,000 
POS  terminals  in  1977  growing  to  590,000  in  1980.  This  is  misleading.  One  must 
distinguish  between  a simple  credit  authorization  termir«l  (CAT)  with  limited 
capability  and  a true  point  of  sales  terminal  which  can  generate  inventory 
information  and  handle  direct  debit  transactions  as  well.  In  1982,  there  exist 
only  between  80,000  and  100,000  true  POS  terminals.  As  this  number  grows  and 
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retail  chains  replace  their  simpler  POS  terminals  with  more  sophisticated  ones, 
much  more  inventory  infcN’niation  will  be  entered  and  many  more  direct  debit 
transactions  will  be  made. 

The  vast  majority  of  POS  transactions  are  handled  by  credit  cards.  There  are 
numerous  types  of  cards  available.  Cards  are  supplied  by  commercial  banks 
(VISA  and  MasterCard),  by  retail  chains  (Sears,  Pennys  and  Montgomery  Ward), 
by  travel  and  entertainment  concerns  (American  Express,  Diners  Clii>,  Carte 
Blanche)  and  by  the  oil  companies  (Gulf,  Texaco,  Shell,  Mobil,  Sunoco  and 
Exxon).  Many  other  concerns  also  issue  credit  cards  (Hertz,  Avis,  and  National 
Car  Rental)  but  these  are  mostly  corporate  and  are  on  a much  smaller  scale. 

Banks  are  beginning  to  issue  their  own  cards  which  are  both  debit  cards  (with 
immediate  withdrawal  of  funds  at  time  of  purchase)  and  credit  cards.  StUl  in 
their  embryonic  stage,  these  cards  are  replacing  a number  of  regular  credit  cards 
and  will  be  used  on  POS  terminals. 

A.3.4.1.1  Baseline 

Assuming  that  credit  card  transactions  will  grow  at  an  annual  rate  of  3%,  the  50 
billion  transactions  in  1980  will  increase  to  67  billion  in  1990  and  90  billion  in 
2000.  Presently,  only  6%  of  these  transactions  are  handled  electronically,  most 
of  them  primarily  for  credit  card  authorization.  Each  transaction  involves  on 
average  four  messages  (two  inquiries  and  two  responses).  Very  little  transfer  of 
inventory  information  or  direct  debit  transactions  are  performed  (an  estimated 
1000  bits  per  transaction).  As  true  point  of  sales  terminals  (electronic  cash 
registers)  become  more  widespread  the  percentage  of  transactions  handled 
elec  ki  onically  will  increase  sharply  with  higher  volumes  of  inventory  and  direct 
debit  transfers  being  made.  By  1990  80%  of  these  transactions  should  be 
accomplished  electronically.  By  the  year  2000,  it  is  estimated  that  almost  all 
credit  card  transactions  will  be  handled  in  this  manner.  Table  A-21  reflects  this 
phenomenon.  The  total  number  of  bits  estimated  for  POS  terminals  in  1980  is 
12  trillion,  21^f.4  trillion  in  1990,  and  360  trillion  in  2000. 
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TABLE  A-21.  POINT  OF  SALE  TRAFFIC  FORECAST 


YEAR 


1980 

1990 

2000 

Credit  card  transactions  at  3%  growth 
rate  per  year  (billions) 

50.0 

67.0 

90.0 

Percent  of  transactions  sent  electronically 

6.0 

80.0 

100.0 

Transactions  per  year  sent 
electronically  (billions) 

3.0 

53.6 

90.0 

Messages  per  year  at  4 messages 
per  transaction  (billions) 

12.0 

214.4 

360.0 

Bits  per  year  at  1000  bits 
per  message  (terabits) 

12.0 

214.4 

360.0 

A.3.4.2  yideotexATeietext 


Electronic  text  systems  are  still  in  their  infancy,  yet  common  requirements  and 
distinguishing  characteristics  of  such  systems  have  already  been  identified.  This 
attempt  to  define  electronic  text  systems  has  helped  reduce  some  of  the 
confusion  caused  by  the  proliferation  of  generic  terms  and  brand  names  used  to 
describe  electronic  text  systems. 

All  electronic  text  systems,  regardless  of  their  individual  names  or  techniced 
features,  display  textual  information  on  a video  display  screen.  All  of  these 
systems  require  at  least  two  components:  a computerized  data  base  to  store 
information  and  a transmission  system  that  links  the  data  base  to  the  people  who 
want  information  from  it.  The  data  base  can  contain  words,  numbers,  or  graphic 
illustrations,  while  the  transmission  system  can  range  from  a common  telephone 
line  to  a satellite.  These  systems  are  being  developed  and  are  intended  to  be 
used  primarily  by  the  consumer  in  his  home  or  business. 

Two  of  the  major  factors  which  distinguish  one  system  from  another,  from  the 
customer's  point  of  view,  are  the  amount  of  information  that  can  be  retrieved 
easily  from  the  data  base  and  the  ability  to  add  information  to  the  data  base. 
Some  systems  are  like  a telephone,  in  that  they  have  a two-way  capacity  which 
allows  them  to  function  as  electronic  mailboxes  or  bulletin  boards.  Customers 
can  use  them  to  bank,  shop,  send  a letter  to  a friend  or  advertise  the  sale  of  a 
used  car.  Other  systems  are  more  like  a cross  between  a book  and  TV:  they  are 
strictly  one-way  and  the  customer  can  receive  information  from  the  data  base, 
but  cannot  transmit  or  add  information  to  the  data  base. 

Videotex  is  a synonym  for  electronic  text  and  an  umbrella  term  that  includes 
teletext  and  Viewdata.  Teletext  refers  to  an  electronic  text  system  that  usually 
relies  on  broadcast  frequencies  to  transmit  information.  Like  television  itself, 
teletext  systems  could  use  a full  broadcast  channel;  but  since  spectrum  space  is 
scarce,  most  teletext  systems  rely  on  what  is  called  the  vertical  blanking 
interval,  an  otherwise  unused  portion  of  the  television  signal,  or  they  rely  on  a 
single  cable  channel.  Teletext  flashes  "pages"  of  text,  one  after  another,  in  a 
cycle  that  is  repeated  continuously.  The  user  punches  a code  into  his  modified 
TV  set  and  the  requested  information  is  pulled  out  the  next  time  it  is 


transmitted.  The  teletext  data  base  is  updated  frequently  and  includes  news, 
sports,  weather  and  the  like. 

Viewdata  systems  offer  customers  access  to  a library  of  information  and  allows 
them  to  dial  up  information  such  as  a sports  score,  restaurant  review  or  airline 
schedule.  Because  viewdata  uses  a technical  design  different  from  teletext,  its 
customers  can  retrieve  information  more  quickly  and  from  a much  larger  data 
base.  Also,  it  is  not  limited  to  broadcast  or  one-channel  transmission;  it  can 
operate  via  telephone  lines  or  two-way  cable  systems.  This  interactive  feature 
makes  possible  services  like  home  bankir^,  tele-shopping  and  advertising. 

The  basic  teletext  system  works  as  follows: 

a.  The  information,  consisting  of  alphanumeric  dr  graphic  images, 
is  encoded  in  a bit  stream  of  digital  data  at  a transmission  rate 
that  the  television  system  can  properly  handle. 

b.  The  encoded  digital  data  is  inserted  or  multiplexed  onto  the  TV 
signal  in  such  a way  that  it  is  located  on  unused  lines  in  the 
vertical  blanking  interval. 

c.  The  teletext  signal  can  be  detected  by  a special  decoder  that  is 
either  a separate  accessory  to  the  TV  receiver  or  is  actually 
buUt  into  it.  In  either  case,  the  teletext  decoder  circuitry  can 
accept  the  digital  data,  store  one  or  more  pages  in  a buffer 
memory,  and  display  these  pages  on  the  screen  as  directed. 

d.  When  the  viewer  punches  the  number  of  the  desired  page  on  his 
control  keypad,  the  buffer  memory  containing  that  page  is  kept 
in  a "hold"  condition.  The  page  is  then  transferred  to  the  TV 
screen  via  a character  and  graphic  generator  which  is  part  of 
the  teletext  decoder  circuitry.  The  page  remains  on  the  screen 
until  a replacement  page  is  transmitted,  or  until  the  viewer 
selects  a new  page. 

The  essential  elements  of  a viewdata  service  are: 

a.  A large  computer  that  can  store  many  thousands  (perhaps  even 
millions)  of  pages  of  textual  information. 
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b.  Computer  programming  (software)  that  permits  the  accessing 
and  rapid  retrievai  of  specific  items  of  that  information. 

c.  Transmission  lines  for  sending  information  back  and  forth 
between  the  customer  and  the  computer.  These  lines  can 
consist  of  the  public  telephone  network,  a cable  television 
system  with  two-way  capabilities,  or  special  microwave 
facilities. 

d.  Display  and  retrieval  terminals.  These  can  be  TV  receivers, 
with  decoders  attached  to  translate  digital  signals  into  the  TV 
display,  or  modified  computer  terminals.  As  with  the  teletext 
decoder,  a microprocessor  that  can  be  manufactured  in  large 
quantities  is  essential  to  a reasonable  price.  When  used  with 
phone  lines,  the  terminal  must  contain  a modem  that  converts 
an  analog  telephone  signal  into  “digital"*  form 'for  display.  The 
retrieval  device  may  be  a simple  calculator-like  keypad  with 
buttons  for  numbers  1 through  10,  or  a full  typewriter-like  unit. 

A.3.4.2.1  Baseline 


Videotex  systems  are  stili  at  the  level  of  technical  and  market  trials  in  the 
United  States.  The  basic  technologies  are  still  evolving,  so  potential  applications 
are  still  taking  shape.  Consequently,  the  volume  of  traffic  cortsists  primarily  of 
traffic  generated  in  market  trials  and  a few  commercial  offerings. 

The  major  contenders  for  the  videotex  market  who  are  already  conducting  tests 
include  the  service  providers,  system  operators,  transmitters,  and  home  terminal 
manufacturers.  From  1980  to  1981  some  30  application  trials  of  teletext  and 
videotex  were  conducted  in  the  United  States.  Even  though  there  are  no  profits 
as  yet,  and  sales  are  still  miniscule,  a wide  variety  of  U.S.  companies  are  already 
investing  nearly  $100  million  in  developing  and  testing  videotex  systems.  On  a 
worldwide  basis,  it  has  been  estimated  that  some  eighty-three  experiments  are 
now  going  on,  with  the  total  investment  amounting  to  a quarter  of  a billion 
dollars. 

The  number  of  users,  the  amount  of  usage  per  week,  and  tfie  time  of  usage  will 
differ  for  business  and  home  users.  The  ratio  of  business  to  home  users  is 
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estimated  at  2!l  for  19*2,  1:1  by  1990  and  1:2  by  year  2000.  Average  business 

usage  per  week  will  start  very  low  (at  about  10  minutes  per  week)  and  will  grow 

to  5 or  6 hours  per  week.  Home  usage  wUl  also  start  low  (at  about  10  minutes 

per  week)  and  wiU  grow  to  1 or  2 hours  per  week.  Considering  times  of  usage,  it 

was  estimated  that  about  7596  of  the  total  usage  (business  plus  home)  will  occur 

from  9 a.m.  to  noon  and  1 p.m.  to  5 p.m.;  the  peak  time  wUl  occur  at  about  2 
p.m. 


The  total  users  (home  and  business)  presently  involved  in  a videotex  testing 
system  or  receiving  commercial  service  number  about  75,000.  An  estimate  of 
traffic  is  based  on  the  following  assumptions: 

a.  75,000  users. 

b.  10  minutes  of  use  per  week  per  user  for  -52  weeks  of  the  year. 

c.  2 pages  per  minute. 

d.  700  characters  per  page. 

e.  8 bits  per  character  = 5.^20  x 10^  bits. 

Total  estimated  traffic  is  M terabits  per  year.  About  10%,  or  .0<^4  terabits,  is 
estimated  to  be  long  haul  (more  than  100  miles)  traffic. 


The  future  volume  of  traffic  generated  by  videotex  systems  is  difficult  to 
forecast  for  the  following  reasons: 


a. 


b. 


c. 


d. 


e. 


f. 


8- 


The  technologies  supporting  videotex  systems  are  still  under- 
going significant  changes. 

The  videotex  product  is  still  not  well  defined!  which  applies- 
tions  will  be  included  is  not  clear. 

There  are  many  unanswered  questions  relating  to  spectrum 
allocation,  standards,  licensing  and  regulation. 

The  roles  of  the  various  providers  are  not  well  defined. 

It  IS  uncertain  how  quickly  consumers  will  accept  videotex  as  a 
way  of  communicating. 

It  is  unclear  how  much  consumers  wUl  be  willing  to  pay. 

Which  applications  will  provide  the  driving  force  for  the  spread 
of  videotex  is  unclear. 
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h.  It  is  difficult  to  estimate  how  videotex  will  compete  for  time 
and  money  with  other  electronic  products. 


However,  there  are  several  events  and  trends  which  suggest  that  the  videotex 
market  could  become  quite  large.  A wide  variety  of  United  States  companies 
are  already  investing  heavily  in  developing  and  testing  videotex  systems. 
Telephone  companies,  broadcasters,  cable  TV  operators,  publishers,  retailers, 
banks,  and  equipment  manufacturers  all  are  increasing  their  videotex  efforts. 

AT&T  has  endorsed  videotex,  telling  its  competitors  and  customers  that  it  would 

design  Its  own  system,  while  more  and  more  two-way  cable  TV  systems  are  being 
built.  ® 

United  States  businessmen  have  been  spending  at'an  acdelerafing  rate  over  the 
past  decade  to  obtain  electronically  stored  information.  The  general  public  is 
also  becoming  more  receptive  to  electronic  systems  and  therefore  more  willing 
to  pay  for  transaction  processing  and  financial  services. 

Based  on  interviews  with  providers  and  on  a wide  variety  of  articles  and  reports 

discussing  videotex  sytems,  the  total  volume  of  future  traffic  generated  by  these 

systems  is  expected  to  increase  from  the  current  M terabits  per  year  to  1,835 

terabits  in  1990  and  6,1 15  terabits  in  2000.  It  is  expected  that  about  1096  of  the 

traffic  will  be  long  haul:  m terabits  in  1990  and  612  terabits  in  2000  (see  Table 
• A-22). 


These  growth  rates  are  based  on  the  following  assumptions: 


a.  Estimated  users:  15  mUlion  in  1990j  50  million  in  2000. 

b.  Average  minutes  of  usage  per  week  per  user:  210  minutes  in 
1990;  210  minutes  in  2000. 

c.  11,200  bits  per  minute,  based  on  two  700-character  pages  per 
minute  (with  8 bits  per  character). 
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TABLE  A-22.  VIDEOTEXn'ELETEXT  TRAFFIC  FORECAST 

(terabits) 


YEAR 

19S0  1220  2000 

1835  6115 


A.3.^.3  T tlefwonitoring 


TeJemonitoring  is  a term  used  to  describe  electronic  monitoring  from  a central 

location  of  the  status  or  condition  of  a device  at  a remote  and  usually 
unoccq)ied  location. 

Generally,  telemonitoring  falls  into  one  of  the  following  categories: 

1.  Security 

2.  Civil  defense  and  government  agencies  that  protect  citizens 

3.  Utilities 

4.  Communications  systems 

5.  Traffic  control. 

Security 


Most  burglar  and  fire  alarm  systems  that  presently  use  telemonitoring  are 
provided  by  professional  alarm  .nstallers.  Most  systems  are  simple  fire/smoke 
alarms  or  entry  switches  that  are  triggered  when  an  alarm  condition  occurs.  A 
wire  pair  is  connected  to  an  alarm  panel  at  a central  monitoring  location, 
generally  the  local  police  station.  The  cost  is  high.  In  the  future,  4096  of  the 
nation's  businesses  and  98%  of  future  cable  TV  (CATV)  customers  may  be  offered 
a low-cost  means  of  protecting  their  property.  Where  interactive  cable  is 
avaUablc,  the  communications  link  to  a central  monitoring  station  is  already  in 
place.  The  alarm  industry,  naturally,  is  trying  to  keep  CATV  from  providing  this 
service,  but  it  would  be  a simple  matter  for  the  security  system  operators  to 
lease  a communications  link  from  the  cable  company. 

The  concept  of  CATV  telemonitoring  is  that  of  a high-speed  head-end  computer 
which  constantly  polls  all  households  connected  to  the  system.  Each  household 
has  a unique  address.  Each  household  responds  with  an  ''okay"  status  by  means  of 
a modem.  If  an  alarm  condition  exists,  the  household  modem  then  alerts  the 
computer  of  the  type  of  alarm:  fire,  iUegal  entry  or  emergency.  At  the  central 
station,  the  computer  receiving  the  alarm  prints  out  the  name  and  address  of  the 
household.  The  attendant  then  notifies  the  proper  authorities. 
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CATV  industry  sources  project  a tremendous  growth  in  demand  for  their  services 
on  the  order  of  some  38  miliion  subscribers  by  the  year  2000  (see  Table  A-  23). 
Some  industry  spokesmen  believe  it  is  even  feasible  to  establish  "super  monitor- 
ing stations"  in  various  locations  to  handle  from  one  to  ten  or  more  states. 
Others  maintain  that  security  controls  (see  Figure  A-1)  are  best  handled  by  local 
monitoring  stations  where  police)  fire  and  emergency  crews  can  respond  on  very 
short  notice. 

Civil  Defense  and  Government  Agencies 

Nuclear  explosion  detectors  operate  in  the  following  manner.  Light  waves  strike 
the  detector  and  give  it  time  to  respond  with  a "Red  Alarm"  before  the  nuclear 
shock  waves  arrive  to  destroy  the  device.  The  detectors  are  mounted  in  a 
circular  fashion  around  a major  target  area;  each  has  “a  completely  different 
circuit  route.  Thus,  if  a direct  hit  occurs  on  one  site,  the  other  two  sensors 
would  be  able  to  respond.  (This  system  may  no  longer  be  in  service  — classified 
information.) 

Government  agencies  cerate  many  types  of  monitoring  devices.  EPA's  air 
pollution  monitors  are  one  example.  There  are  more  than  8,000  air  pollution 
monitors  located  throughout  the  United  States.  About  10%  of  those  are 
remotely  monitored  at  present.  Budget  restrictions  will  probably  necessitate 
100%  remote  monitoring  within  the  next  few  years. 

Remote  monitoring  devices  detect  flood  stages  on  rivers,  earthquake  tremors 
and  other  natural  threats  to  life  and  property.  No  figures  are  available  on  these 
types  of  monitoring.  On  a more  routine  basis,  remote  weather  monitors  transmit 
barometric  pressure,  temperature  readings  and  storm  activity  data  for  weather 
forecasters  across  the  nation.  (See  also  Traffic  Control). 

Utilities 

The  technology  behind  CATV  security  services  also  supports  meter  reading 
devices  to  monitor  gas,  electric  and  water  usage.  Reduced  labor  and  transporta- 
tion costs  will  certainly  make  this  capability  attractive  to  utility  suppliers.  In 


TABLE  A-23 

PROJECTED  GROWTH  IN  CABLE  SERVICE  SUBSCRIPTIONS 


1980 

1990 

2000 

TV  Households  (TVHH) 

80,700,000 

(2) 

95,000,000 

(3) 

100,000 

(4) 

CABLE  TV  (CATV) 

18,672,000 

(2) 

58,900,000 

(2) 

90 

,200,000 

(5) 

PERCENT  TVHH  WITH 
CABLE 

20% 

(2) 

62% 

(2) 

82% 

(5) 

NUMBER  OF  TVHH 
WITH  SECURITY  SYSTEMS 

12,335 

(1) 

7,600,000 

- 

3S, 

,500,000 

PERCENT  ESTIMATED 
TVHH  PROJECTED 

.015% 

5 TO  10% 

30 

TO  40% 
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some  cases,  utility  information  will  be  transmitted  long  distance  to  a state  or 
regional  office  for  billing  purposes. 

Communications  Systems 

Most  communications  systems,  landline,  microwave,  or  satellite,  have  built  in 
testing  which  operates  on  a continuous  basis.  Remote  unmanned  building  points, 
microwave  stations  or  satellites  have  constant  performance  monitoring  from  a 
central  office.  Growth  in  this  area  is  directly  proportional  to  the  overall  growth 
projected  in  communications. 

The  TV  industry  is  very  concerned  about  viewing  trends,  as  witnessed  by  the 
dependence  on  the  Nielson  Ratings.  Thus,  they  could  profit  from  the  ability  to 
build  into  their  systems  the  means  to  determine  what  channel  each  subscriber  is 
watching  at  any  given  time  by  a remote  monitoring  device.  Summaries  of  that 
information  could  then  be  provided  to  suppliers  of  their  programming. 

T raf  fic  Control 

Air  traffic  control  is  perhaps  the  best  example  of  a government  monitoring 
system.  All  major  airports  have  radar  to  monitor  traffic  and  to  radio  landing  and 
take-off  instructions  to  pilots.  Radar  screens  show  the  ground  controller  the 
flight  paths  of  all  air  traffic.  The  flight  controller  advises  the  pilot  on  which 
altitude  and  direction  to  fiy,  in  order  to  prevent  collisions  and  promote  air 
safety.  There  are  approximately  20  Air  Route  Traffic  Control  Centers 
(ARTCCs)  located  throughout  the  United  States.  The  ARTCCs  are  linked  by 
telephone  VFs  to  each  area  serviced  by  that  control  center.  The  sector  covered 
by  an  ARTCC  varies  in  size  according  to  traffic  density.  There  are  seven 
centers  along  the  East  Coast:  Nashua,  New  Hampshire;  Ronkonkoma,  New  York; 
Leesburg,  Virginia;  Atlanta,  Georgia;  3acksonville,  Florida;  and  Miami,  Florida. 
At  each  one,  controllers  are  able  to  view  airport  radar  sightings  across  their 
assigned  territory.  For  example,  a controller  in  Leesburg  can  remotely  select  a 
Norfolk  radar  scanner  to  obtain  a visual  screen  of  air  traffic  in  that  area. 
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Major  changes  are  likely  to  occur  in  this  system  over  the  next  20  years.  Clearly, 
the  changes  will  involve  more  remote  sensing  of  air  traffic,  possibly  by  satellite, 
along  with  further  improvements  in  computers. 

Another  area  of  traffic  control  monitoring  whi^  has  been  proposed  is  the 
remote  sensing  of  a vehicular  accident.  If  all  automobiles  were  required  to  have 
a beacon,  that  device  could  transmit  an  accident  signal  to  a satellite,  which  in 
turn  would  notify  the  nearest  authorixles  and  save  valuable  minutes. 

A.3.4.3.1  Baseline 


The  baseline  (see  Table  A-24)  for  telemonitoring  was  derived  based  on  interviews 
with  industry  sources  about  the  different  uses  of  telemonitoring  and  Western 

Union's  own  internal  analysis  using  information  such  as  that  presented  in  Table 
A-23. 


A.3.4.^  Secure  Voice 

Along  with  its  many  benefits,  the  age  of  electronics  has  provided  the  ability  to 
intercept  voice  and  data  communcations  for  as  little  as  several  hundred  dollars. 
Concurrent  advancements  in  technology  have  facilitated  electronic  surveillance 
and  interception  of  proprietary  or  sensitive  information.  Typical  security 
threats  include: 


a.  Organized  and  intentional  attempts  to  obtain  economic  or  pro- 
prietary information  from  the  competition. 

b.  Determined  attempts  to  obtain  economic  and  sensitive  informa- 
tion from  government  agencies  dealing  with  the  military  and  the 
private  sector. 

c.  Fraud  through  illegal  access  to  computer  data  banks,  incli.'ding 
Electronic  Funds  Transfer  (EFT). 

d.  Intentional  or  unintenticnai  destruction  of  computer  data  banks. 
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TABLE  A-2*.  TELEMONITORING  TRAFRC  FORECAST 

(terabits) 


19S0 

.1 


YEAR  

1990  2000 

•8  3.5 


Since  a significant  portion  of  daily  transactions  occurs  over  the  teie^one,  the 
replacement  of  teief^one  wires  with  microwave  radio  transmissions  has  created 
a condition  in  which  informati.  * can  be  intercepted  without  requiring  a "physical 
tap"  on  the  telephone  line;  therefore,  interception  can  be  accomplished 
undetected. 

Communications  common  carriers  are  the  providers  of  a variety  of  telecommuni- 
cations services  and  are  operated  as  regulated  monopolies.  The  lion's  share  of 
telecommunications,  whether  voice  or  data  messages,  is  transmitted  by  the 
common  carriers'  systems.  A typical  network  consists  of  some  combination  of 
land  lines,  microwave  radio  transmission  systems  (terrestrial  and  satellite)  and 
undersea  cables.  In  the  United  States,  between  65  and  70%  of  all  toll  messages 
are  carried  by  microwave  radio  facilities  at  some  fK)int  along  their  route. 

There  are  two  b?sic  -orms  of  telephone  service!  Public  Telephone  Network 
(switched  lines)  and  Private  Line  Service  (dedicated  lines).  Dedicated  private 
lines  are  always  transmitted  over  the  identical  route,  transmission  facility  and 
circuit.  Similarly,  the  dedicated  private  line  always  occupies  the  identical 
segment  of  the  radio  spectrum.  Therefore,  once  the  interceptor  "locates"  the 
frequency  of  the  dedicated  circuit  of  interest,  electronic  equipment  can  monitor 
every  message  over  that  circuit. 

With  the  dial-up  network  and  switched  private  lines,  the  interceptor  can  select 
calls  of  interest,  since  each  call  is  preceded  by  a signal  identifying  ihe  telephone 
number  being  called.  With  the  use  of  computers,  the  interceptor  can  easily 
monitor  and  selectively  screen  large  volumes  of  messages;  the  computer  simply 
searches  for  key  words,  names,  subject  titles  and/or  telephone  numbers  of 
interest.  A computer  can  perform  this  task  on  digital  data  extremely  rapidly. 

In  the  case  of  voice  communications,  at  least  for  now,  technology  is  not  well* 
developed  enough  to  monitor  large  volumes  of  calls  automatically  except  through 
use  of  the  accompanying  signaling  information.  With  the  recent  and  continuing 
advances  in  automatic  speech  recognition  that  employ  word-spotting  techniques, 
the  expense  of  electronic  interception  of  voice  messages  may  be  substantially 
reduced. 
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Communications  security  lor  voice  and/or  data  messages  requires  the  utilization 
of  a variety  of  technologies  depending  upon  specific  application  requirements.  In 
voice  communications  there  are  two  primary  techniques: 

1.  scrambling  of  the  analog  voice  signal,  or; 

2.  converting  the  analog  voice  signal  to  digital  form  and  then 
implementing  any  one  of  a variety  of  digital  encryption  tech- 
niques using  standard  cryptographic  technology. 

Voice  scrambling  and  digital  voice  encryption  techniques  each  have  their  own 
distinct  characteristics. 

In  general,  voice  scramblers  offer  a significant  "human  factor"  advantage.  In 
that  they  can  provide  excellent  speech  quality  and  speaker  recognition.  How- 
ever, this  is  offset  by  the  fact  that  the  level  of  security  for  voice  scramblers  is 
considered  limited  when  compared  with  the  st  '•f  digital  encryption 

techniques.  On  the  other  hand,  digital  voice  encrytio-  ? eech  systems  offer  a 
significantly  higher  level  of  protection  at  the  expense  ol  speech  quality  and 
speaker  recognition. 

Analog  scramblers  modify  the  voice  signal  by  changing  the  signal  in  the 
amplitude,  time  or  frequency  domains  or  any  combination  thereof.  Typical 
scrambling  methods  include: 

a.  frequency  inversion 

b.  bandsplitting 

c.  time  division  multiplexing. 

There  are  two  primary  categories  of  voice  scrambling  systems: 

1.  Static  systems  allow  the  scrambling  scheme  (code)  of  the  signal 
to  remain  constant  during  the  course  of  the  message  trans- 
mission. 

2.  Dynamic  systems  constantly  rearrange  the  code  permutations 
throughout  tho  duration  of  the  transmission.  The  code  could  be 
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changed  several  or  hundreds  of  times  for  each  second  of  trans- 
mission time.  Obviously,  dynamic  systems  offer  a higher  level 
of  protection,  as  they  decrease  ease  of  translation  on  the  part 
of  an  unintended  listener. 

Digital  voice  protection  systems  convert  the  analog  speech  signal  into  an 
equivalent  digital  signal.  Digital  voice  systems  provide  many  advantages  over 
analog  methods  in  communications  transmission.  The  significant  advantage  of 
digital  voice  systems  is  the  high  level  of  protection  obtainable  from  a wide  range 
of  cryptographic  techniques  commonly  used  to  protect  data  communications. 

In  converting  the  digital  form  back  to  the  original  analog  signal,  a voice 
synthesizer  is  used.  Synthesis  is  merely  an  emulation  of  human  speech  by 
electronic  means. 

Once  a digitized  voice  signal  has  been  encrypted  the  level  of  protection  is 
entirely  dependent  on  th  strength  of  the  technique  used  to  encrypt  the  digital 
voice  signal. 

A voice  digitizer  converts  the  analog  speech  signal  into  a digital  data  stream  for 
subsequent  enciphering  and  modulation  when  the  terminal  is  transmitting,  usually 
by: 


1.  Linear  Predictive  Coding  (LPD)  at  the  2.4  kbps  data  rate 

2.  Adaptive  Predictive  Coding  (APC)  at  a bit  rate  of  9.6  kbps. 

Higher  bit  rates  mean  improved  speech  quality.  Regardless  of  the  voice 
digitizing  function  employed,  the  digital  signal  must  be  encrypted  prior  to 
transmission. 

Cryptography  is  a proven,  practical  way  to  protect  communication  transmissions. 
There  is  a new  type  of  analog  scrambler  which  promises  strategic  protection. 
This  device  employs  a technique  of  converting  the  analog  signal  to  digital  form, 
then  applying  cryptographic  techniques  to  the  digital  signal  with  the  resultant 
cipher  text  being  converted  back  to  analog  form.  The  popular  technique  is  to 
process  the  analog  voice  signals  by  continuously  variable  slope  delta  (CVSD) 
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modulation,  which  converts  the  signal  to  a digital  data  stream.  The  digital  data 
is  enciphered  and  then  converted  back  to  analog  form  by  CVSD  demodulation. 
The  enciphered  analog  signal  is  transmitted  over  conventional  voice-grade  lines, 
with  the  reverse  process  occurring  at  the  receiving  end.  These  new  hybrid 
devices  offer  a significantly  higher  level  of  protection  than  traditional  voice 
scramblers,  while  enjoying  the  inherent  operational  advantages  of  analog  sys- 
tems. 

To  establish  a level  of  protection  for  digital  voice  systems,  an  analysis  of  the 
various  cryptographic  meth^-ds  available  is  necessary.  Therefore,  the  relative 
strength  of  a data  communications  system  depends  on  the  strength  of  the 
encryption  algorithm,  how  the  algorithm  was  implemented  into  hardware,  and 
key  management. 

The  National  Bureau  of  Standards  has  developed  an~  encryption  algorithm  that  has 
been  approved  by  the  Federal  Government  for  certain  information  processing 
applications.  The  Data  Encryption  Standard  (DES)  provides  protection  for 
unclassified  or  proprietary  information.  About  50%  of  domestic  vendors  offer 
DES-based  products. 

Prospective  users  who  may  have  classified  or  unclassified  but  possibly  sensitive 
information  that  relates  to,  or  borders  on,  national  security  concerns  are  advised 
to  further  discuss  their  protection  requirements  with  the  National  Security 
Agency  (NSA).  NSA  is  the  sole  authority  for  protection  of  classified  information 
which  is  transmitted  electronically. 

Presently,  marketing  studies  show  there  are  the  following  vendor-provided 
equipment  available: 


TECHNOLOGY 

VENDORS 

PRODUCTS 

Voice  Scrambler  - 

Analog  (VS-A)* 

20 

SO 

Voice  Encryption  - 

Narrowband  (VE-N) 

10 

12 

Voice  Encryption  - 

Wideband  (VE-N) 

11 

22 
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Data  Encryption  (DE)** 
* Includes  analog  FAX. 
**  Includes  digital  FAX. 


23 


71 


Generally,  the  various  commercial  and  military  applications  of  secured  voice 
encryption  devices  are  installed  for  use  in  one  of  the  following  manners: 

1.  acoustically  coupled  to  che  telephone. 

2.  base  station  installation  (radio). 

3.  portable  (radio  or  telephone). 

4.  vehicular  (mobile  radio). 

5.  directly  wired  (radio  or  telephone). 

When  devices  are  used  on  typical  voice-grade  telephone  channels,  the  user  can 
expect  a 3 to  5 dB  loss  of  "signal/voice"  ratio  which  degrades  speech  quality. 
Additionally,  many  communications  systems,  particularly  telephone  systems,  and 
mobile  radio  telephone  systems,  utilize  a wide  variety  of  signals  in  the  form  of 
tones  which  are  transmitted  continuously,  intermittently  or  periodically. 

Communications  security  devices  must  be  utilized  in  a way  which  will  neither 
interfere  with  the  supervisory  signals  nor  be  interfered  with  by  supervisory 
signals.  Proper  selection  of  a security  device  is  not  necessarily  a question  of 
choosing  the  mos"^  secure  technique;  rather,  it  is  a process  of  selecting 
equipment  that  provides  an  adequate  level  of  security  with  satisfactorily 
recovered  voice  quality  and  performance  over  the  particular  types  of  channels 
with  which  it  will  be  used. 


Due  to  the  privacy  constraints  of  users  of  communications  privacy  devices,  it  has 
been  difficult  to  determine  the  quantity  and  volume  of  usage  of  secured  voice 
devices  and  systems.  However,  making  the  following  assumptions  a forecast  (see 
Table  A-25)  was  determined. 

1.  FCC  reported  26  billion  messages  per  year,  of  which  52%  were 
"business.” 

2.  Business  messages  per  year  were  multiplied  by  100,000  bits  per 


message. 


TABLE  A-23.  SECURED  VOICE  TRAFFIC  FORECAST 

(terabits) 


1981 

5.2 


YEAR 

1990 

157 


2000 
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3.  It  was  estimated  that  of  the  messages  were  encrypted. 

4.  The  growth  of  encrypted  messages  to  1990  and  2000  was 
postulated. 

A.3.5  Summary  of  Data  Baseline 


A summary  of  the  baseline  forecasts  for  *he  specific  data  services  and  for  all 
data  services  is  presented  in  Table  A-26.  The  corresponding  growth  rates  for  the 
1980-1990  and  1990-2000  time  periods  are  noted  in  Table  A-27. 

A.4  VIDEO  APPLICATIONS 

Video  applications  are  divided  into  two  sections,  broadcast  and  limited  broad- 
cast. Broadcast  services  are  transmitted  to  a large  number  of  end  users 
simultaneously.  Limited  broadcast  is  more  directly  aimed 'even  though  the 
number  of  users  may  still  be  quite  large,  as  in  the  case  of  DBS.  Video  services 
are  grouped  below: 

1.  Broadcast 

a.  Network  Video 

b.  CATV  Video 

c.  Occasional  Video 

d.  Recording  Channel 

2.  Limited  Broadcast 

a.  Teleconferencing 

b.  DB5/HDTV 

The  first  set  of  services  deals  with  broadcast  applications.  The  steps  used  to 
establish  the  baseline  for  these  services  are  as  follows: 

a.  Determine  the  number  of  transponders  used  for  commercial 
video,  PBS,  educational  and  occasional  video. 

b.  Determine  future  plans  for  each  of  the  services  and  project 
onward. 
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TABLE A-26.  DATABASELINE 
(TERABITS) 


YEAR 


SERVICE 

1980 

1990 

2000 

Data  Transfer 

<^60.0 

1400.0 

6240.0 

Batch  Processing 

30if.0 

912.0 

1640.0 

Data  Entry 

380.0 

1960.0 

7320.0 

Remote  3ob  Entry 

165.0 

1295.0 

2320.0 

Inquiry/Response 

165.0 

1295.0 

3088.0 

Timesharing 

94.0 

268.0 

520.0 

USPS/EMSS 

0 

338.4 

996.8 

Mailbox 

.2 

4.9 

12.7 

Aoministrative  Traffic 

48.5 

300.0 

933.0 

Facsimile 

235.5 

543.7 

1230.0 

Communicating  Word 

17.1 

1 17  1 

Processors 

i 1 / . 1 

400.3 

TWX/Telex 

1.2 

1.6 

2.2 

Mailgram/Telegram/ 

.4 

B 

Mortey  Orders 

. O 

1 .6 

Point  of  Sale 

12.0 

214.4 

360.0 

Videotex/Teletext 

.1 

275.0 

917.0 

Telemonitoring  Service 

.1 

•S 

3.5 

Secure  Voice 

5.2 

157.0 

894.0 

TOTAL 

1892.3 

9083.7 

26879.1 
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TABLE  A-27.  DATA  BASEUNB  - GROWTH  RATES  (ANNUAL,  %) 


SERVICE 

- 

TIME  PERIOD 
1980-1990  1990-2000 

Data  Transfer 

11,7 

16.1 

Batch  Processing 

11.6 

6.0 

Data  Entry 

28.1 

14.1 

Remote  3ob  Entry 

22.9 

6.0 

Inquiry/Response 

22.9 

9.1 

Timesharing 

ii-.o  - 

- 6.9 

USPS/EMSS 

0.0 

11.4 

Mailbox 

37.7 

10.0 

Administrative  Traffic 

19.6 

12.1 

Fascimiie 

7.5 

8.5 

Communicating  Word  Processors 

21.2 

13.1 

TWX/Telex 

2.9 

3.2 

Mailgram/Telegram/Money  Orders 

k.% 

7.2 

Videotex/Teletext 

120.8 

12.8 

Telemonitoring  Service 

23.1 

15.9 

Secure  Voice 

40.6 

19.0 
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This  technique  will  give  the  net  addressable  satellite  forecast  which  must  then 
consider  any  potential  impact  factors. 

To  understand  how  each  tran^x>nder  is  currently  being  used,  FCC  reports  were 
reviewed  to  determine  those  satellites  currently  In  use.  To  ascertain  the  future 
growth  of  network  video  three  sour.'es  were  used.  <rirst,  all  announced  plans  for 
future  transponder  use  In  trade  magazines  as  well  as  new  filings  for  satellite 
systems  were  reviewed.  Second,  the  future  of  satellite  transmission  was 
discussed  with  industry  representatives  from  CES,  PSSC  and  others.  Third,  the 
future  of  the  Industry  was  discussed  intemaily  with  our  experts.  Western  Union 
has  prepared  bids  for  both  NBC  and  PBS  on  satellite  use  and  is  currently  doing 
the  distribution  for  PBS.  Most  of  the  WESTAR  System  is  used  either  for  cable  or 
occasional  television  distribution. 

For  the  other  two  services,  teleconferencing  arid  DBS7hDT'^,  a forecast  was 
made  only  for  teleconferencing.  This  was  done  using  a vender  survey  as  well  as 
industry  studies.  DBS/HDTV  was  treated  as  an  impacting  factor  only  since  the 
FCC  is  likely  to  allocate  use  of  spectrum  outside  those  considered  by  this  study. 

A.4.1  Broadcast  Services 


The  greatest  use  of  satellites  so  far,  outside  of  voice,  has  been  with  video 
applications.  The  reason-  for  this  are  the  wide  bandwidth  required  for  video 
transmission  and  the  need  to  reach  a large  number  of  locations  throughout  the 
United  States.  Western  Union's  initial  study  broke  the  video  market  down  into 
three  segments:  network  video,  CATV  distribution,  and  occasional  video  used  by 
both  the  networks  and  CATV.  Two  new  entrants  have  appeared  recently  which 
promise  to  add  to  the  video  explosion.  They  ore  direct  broadcast  services  (DBS) 
and  high  definition  television  (HDTV).  A brief  description  of  each  of  these 
services  is  given  before  explaining  the  forecasting  techniques  used. 

A.4.1.1  Network  Video 

Network  video  has  traditionally  used  dedicated  full  time  facilities  for  point  to 
multipoint  distribution.  Since  the  introduction  of  satellites,  the  networks  are 
doing  more  multipoint  to  multipoint  distribution.  For  instance,  ABC's  Good 
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Morning  America  show  originates  in  New  York,  the  news  spot  is  done  from 
Washington,  and  the  weather  from  Atlanta  as  well  as  feeds  from  throughout  the 
U.S.  for  other  portions  of  the  show.  Besides  commercial  television,  other 
applications  fall  under  network  video  and  are  prime  candidates  for  satellite 
transmission,  including  Public  Broadcasting  Service  (PBS)  and  the  Educational 
Networks. 

The  commercial  networks,  ABC,  CBS  and  ^4BC,  offer  free  programming  paid  for 
via  advertising.  Currently,  almost  all  regular  broadcasting  for  the  commercial 
networks  is  carried  to  affiliated  stations  via  ATdcT  long  lines  microwave  net> 
works.  However,  recently  all  three  networks  have  signed  agreements  with  ATdcT 
to  begin  satellite  transmission  of  programming  to  affiliated  stations.  From  that 
point,  it  is  retransmitted  or  aired  to  the  local  community.  PBS,  on  the  other 
hand,  operates  by  fund  raisers,  company  donations  and  some  government  support 
(although  it  has  applied  to  the  FCC  for  permission  to  allow  advertising).  PBS 
also  uses  affiliated  stations  to  rebroadcast;  however,  it  uses  satellites  to 
distribute  the  information  to  those  stations.  Educational  networks,  funced 
largely  by  states,  local  governments  and  universities  to  provide  classroom 
instruction  to  large  audiences,  have  grown  rapidly  in  the  last  decade.  Although 
most  of  this  is  fairly  local,  it  is  likely  that  as  networks  join  together  to  provide 
better  training  at  le.v.  cost  satellite  distribution  to  local  stations  will  grow. 
Three  states,  Indiana,  Florida  and  Michigan,  already  use  satellite  transmission  to 
meet  their  statewide  educational  goals. 

A.*.1.2  CATV  Video 


CATV  video  comprises  program  originators  other  than  networks,  who  video 
broadcast  their  programs  on  a part-time  regional  or  national  basis.  Distribution 
networks  usually  include  terrestrial  (cable),  microwave  and  satellite  facilities. 
In  the  case  oi  t>atellite  distribution,  affiliated  small  earth  stations  interconnect 
the  space  segment  (leased  by  the  distributor)  and  the  cable  head  end. 

As  CATV  continues  to  grow,  the  r>eed  for  programming  also  will  continue  to 
grov;.  ‘Riis  demand  is  already  seen  in  the  fierce  competition  to  gain  transponder 
access.  According  to  industry  sources,  cable  is  already  connected  to  25%  of 
American  households.  Most  large  urban  areas  have  not  even  been  wired  yet. 
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Areas  such  as  Chicago  and  Dallas  are  very  near  and  will  add  to  the  demand  lor 
programming.  Thanks  to  cable,  the  market  will  continue  to  be  segmented,  with 
religious  stations,  black  stations,  public  affairs  stations  and  so  on.  Although  this 
demand  for  programming  will  someday  be  saturated,  this  is  not  likely  to  occur 
until  after  1990. 

A.4.1.3  Occasional  Video 

Occasional  video  refers  to  event  broadcasting  such  as  news,  sports  events  or 
movies.  A large  number  of  programmers  use  this  type  of  transmission  including 
the  networks  and  various  cable  stations. 

A number  of  companies,  r as  Wold  or  Satellite  Syndicated  Systems,  offer  this 
type  of  service  for  a few  hours  at  a time,  using  remote  hookups  much  of  the 
time.  Other  uses  for  occasional  video  are  continually  being  thought  of.  One 
example  is  horse  racing.  In  Connecticut,  a highly  successful  theater  was  built  in 
1979  which  broadcasts  live  horse  races.  This  idea  has  been  picked  up  by 
entrepreneurs  in  Las  Vegas  who  plan  to  broadcast  these  races  live. 

A.4.1.4  RecordinE  Channel 

Recently,  CBS  announced  plans  for  a video  recording  channel.  Material  suitable 
for  programming  is  transmitted  to  the  home  via  cable  during  low  usage  hours 
(after  1:00  A.M.).  The  growth  of  video  recorders  and  the  desire  for  uninter- 
rupted programming  that  can  be  recorded  along  with  the  lower  cost  associated 
with  these  hours  makes  this  a desirable  offering.  Since  transmission  of  this 
service  occurs  during  off  hours,  we  have  not  projected  any  transponder  use  for 
1990.  By  the  year  2000  one  can  expect  that  some  recording  channels  will  be 
offered  during  peak  times  or  even  2^  hours,  based  on  the  anticipated  growth  of 
video  recorders. 

A.4.1.4.1  Baseline 


The  method  used  in  the  previous  study  to  establish  the  baseline  forecast  for  this 
service  was  not  used;  that  study  determined  the  total  amount  of  network  traffic. 
It  was  decided  that  although  nothing  was  wrong  with  this  approach,  a more 

c - 
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accurate  technique  would  be  to  ascertain  the  actual  number  of  transponders  in 
use  and  their  future  growth  rate.  The  steps  used  to  establish  the  baseline  are  as 
follows: 


a.  Determine  the  number  of  transponders  used  for  commercial 
video,  PBS,  educational  and  occasional  video. 

b.  Determine  future  plans  for  each  of  the  services  and  project 
onward. 

This  technique  will  give  the  net  addressable  satellite  forecast,  which  must  then 
consider  any  impact  factors. 

To  determine  how  each  transponder  is  being  used,  we  went  to  the  FCC  and 
reviewed  those  satellites  currently  in  use.  To  ascertain  the  future  growth  of 
network  video  three  sources  were  used.  First,  all  announced  plans  for  future 
transponder  use  in  trade  magazines  as  well  as  new  filings  for  satellite  systems 
were  reviewed^24, 25,26,27, 28, 29).  Second,  the  future  of  satellite  transmission 
was  discussed  with  industry  representatives  from  CBS,  PSSC  and  others.  Third, 
the  future  of  the  industry  was  discussed  internally  with  Western  Union  staff. 
Western  Union  has  prepared  bids  for  both  NBC  and  PBS  on  satellite  use  and  are 
currently  doing  the  distribution  for  PBS.  Most  of  the  WESTAR  System  is  used 
either  for  cable  or  occasional  distribution. 

Compression  of  video  signals  is  likely  to  occur  in  the  early  1990s.  This  will  not 
be  accepted  by  everyone  because  of  the  high  quality  picture  required.  Other 
trends  such  as  multilingual  sound,  stereo  sound  and  high  definition  sound  will  also 
work  against  compression.  Therefore,  a factor  of  1.5:1  was  applied  to  calculate 
the  expected  number  of  transponders  required.  See  Table  A-28  for  the  1980, 
1990,  and  2000  Broadcast  Services  forecasts. 

A.4.2  Lilted  Broadcast 

Broadcasting  is  meant  to  cover  a very  broad  area;  limited  broadcasting  is  more 
directed.  Two  services  are  covered  under  limited  broadcasting,  teleconferencing 
and  direct  broadcast  satellites/high  definition  television  (DBS/HDTV).  Tele- 
conferencing is  usually  conceived  as  a meeting  between  two  or  more  groups. 
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DBS/HDTV  is  similar  to  broadcast  TV  although  it  is  picked  up  by  a rooftop 
antenna. 


A.^.2.1  Video-Teleconferencm£ 

Video-Teleconferencing  is  expected  to  be  the  driving  force  behind  transponder 
demand  from  1985  through  the  end  of  this  century(24,25).  The  basic  purpose  of 
video-teleconferencing  is  moving  meetings  to  people,  rather  than  people  to 
meetings. 

There  are  many  variations  of  video-teleconferencing  from  fixed  frame  one-way 
video/two  way  audio,  requiring  simple  phone  lines,  to  high  definition  two-way 
video  and  audio,  requiring  a very  large  bandwidth.  The  number  of  sites  involved 
may  vary  from  two  to  dozens. 

Video-Teleconferencing  is  just  now  entering  its  growth  phase.  A number  of 
companies,  including  ARCO,  MACOM  and  many  others,  have  installed  their  own 
facilities  to  conduct  video-teleconferences.  Users  report  improved  efficiency 
and  increased  cost  effectiveness.  As  travel  costs  continue  to  rise  and  the  cost  of 
teleconferencing  facilities  declines,  word  of  the  success  of  video-telecon- 
ferences will  inspire  others  to  jump  in. 

Hotel  chains  are  an  example  of  this  trend.  Many  major  chains  have  established  a 
network  to  handle  video-teleconferences.  They  include: 

Holiday  Inn  Hyatt 

Raddisson  Marriott 

Hilton 

Besides  the  hotel  industry,  a large  number  of  private  companies  now  provide  this 
service,  including  AT&T  and  SBS,  and  are  pushing  hard  to  expand  their  markets. 

The  three  video-teleconferencing  arrangements  analyzed  include: 


a. 


b. 


c. 


Full  motion 
Limited  motion 
Fixed  frame 
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TABLE  A-2S.  BROADCAST  SERVICES  FORECAST 
06  MHz  transponders) 


YEAR 

1980 

1990 

2000* 

Network 

Commercial 

5 

30 

27 

PBS 

7 

6 

Educational 

_± 

_5 

2. 

9 

42 

40 

CATV 

34 

76 

57 

Occasional 

19- 

- 52 

41 

Recording  Channel 

0 

0 

2 

* A compression  factor  of  1.5:1  was  used  in  2000. 
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Full  Motion  Video-Teleconferencing  provides  the  most  realistic  conference 
atmosf^ere.  It  is,  therefore,  the  most  popular  form  of  video-teleconferencing. 
It  normally  uses  22MHz  of  bandwidth  and  is  often  used  in  conjunction  with  high 
speed  facsimiie  or  another  data  link.  Digital  technology  is  the  most  likely  form 
of  transmission  and  a 2:1  compression  ratio  can  be  expected  by  1985. 

Limited  Motion  Video-Teleconferencing  transmits  a picture  much  as  full  motion 
does;  however,  gaps  are  apparent  as  the  equipment  waits  for  the  next  transmis- 
sion. This  type  of  conferencing  is  useful  where  one  person  does  much  of  the 
presentation.  Limited  motion  video  conferencing  can  be  done  using  1.3,  3.1  or 
6.3  Mbps  facilities.  Better  motion,  color  and  details  occur  at  the  higher 
transmission  rates.  Western  Union  engineering  analysis  indicates  that  approxi- 
mately 12  limited  motion  conferences  could  be  held  per  transponder. 

Slow  Motion  Video-Teleconferencing  is  very  useful  where  diagrams  or  charts  are 
being  presented  and  then  discussed.  This  technique  is  useful  with  engineering 
drawings  and  shows  promise  for  telemedicine.  Although  this  type  of  conference 
can  use  between  1.2  kbps  and  1.3  Mbps,  it  was  assumed  that  the  average 
conference  uses  56  kbps.  Using  this  average  along  with  internal  engineering 
analysis  it  was  determined  that  an  equivalent  50  Mbps  transponder  could  handle 
300  one  way  video  conferences. 

A.#.2.1.1  Baseline 


In  order  to  determine  the  demand  for  video  conferencing,  a number  of  steps  were 
taken.  The  major  ad  hoc  vendors  (such  as  Tymnet  and  PSSC)  were  contacted  and 
the  following  questions  were  asked: 

1.  In  the  last  year,  how  many  teleconferences  has  your  organiza- 
tion done? 

2.  Were  these  conferences  full,  limited,  or  fixed  frame? 

3.  Was  the  conference  one-way  video/two-way  audio  or  two-way 
video/two-way  audio? 

4.  On  the  average,  how  many  sites  were  involved? 

5.  Over  what  distance  was  the  conference  usually  held? 
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6.  What  was  the  typical  ier^th  of  the  conference? 

7.  Was  there  a particular  time  of  the  day  when  conferences 
seemed  to  be  held? 

S.  What  type  of  growth  do  you  feel  will  occur  in  teleconferencing 
in  the  next  five  years? 

9.  What  are  the  prospects  after  that? 

10.  Do  you  have  any  other  comments  you  would  care  to  make? 


The  information  from  the  vendor  survey  was  weighted  carefully  considering  the 
audience  contacted.  The  survey  included  vendors  providing  large  conferences, 
with  the  average  size  of  a conference  covering  15-20  sites.  Most  of  these 
conferences  were  one-way  video/multi-way  audio  and  lasted  two  to  three  hours. 
Because  of  the  large  geograp>hical  areas  covered,  time  differences  had  to  be 
considered.  Therefore,  conferences  generally  began  between  10  a.m.  and  8 p.m. 
Eastern  Standard  Time,  with  2 p.m.  being  the  most  popular  tim1e.  The  following 
is  a summary  of  these  interviews. 


Video  teleconferencing  is  a service  that  has  a great  potential 
for  growth  over  the  next  few  years.  The  possible  applications 
are  tremendous,  both  on  an  ad  hoc  basis  for  one-time  confer- 
ences and  in  the  context  of  a dedicated  system  serving  the 
internal  communication  needs  of  a single  business  entity. 

Most  teleconferencing  today  is  full  motion  (rather  than  slow 
scan  type)  with  one-way  video  and  two-way  audio  hook-ups.  As 
technology  improves,  becoming  more  familiar  and  less  costly, 
we  can  anticipate  a wider  use  of  two-way  video  and  audio 
teleconferencing. 

Any  number  of  sites  may  be  mvolved  in  a teleconference, 
dep>ending  greatly  on  the  needs  of  a particular  customer  and  the 
purpose  to  be  served.  The  number  of  sites  ranges  from  one  to 
hundreds  on  a national  and/or  international  scale.  The  average 
seems  to  be  in  the  15  to  25-site  range,  making  a teleconference 
an  economically  feasible  alternative  to  travel. 

As  a rule,  a teleconference  links  a widely  disparate  geographi- 
cal area  which  usually  includes  both  east  and  west  coasts. 
There  is  some  tendency  to  cluster  in  large  population  areas 
along  the  west  coast  or  the  northeast  corridor  of  the  U.S. 
Teleconferencing  can  be  useful  in  linking  various  regions,  but  is 
not  often  a factor  within  a very  regional  framework  due  to  cost 
factors. 
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Most  teleconferences  last  about  two  to  three  hours^  although 
this  Is  another  factor  which  varies  widely  according  to  need. 
Typically,  the  actual  time  devoted  to  teleconferencing  is  pad- 
ded somewhat  by  time  spent  in  educating  the  participants  in  the 
most  effective  methods  for  using  a relatively  new  service. 

Given  the  geographical  range  of  areas  covered  and  differing 
time  zones  nationally  and  internationally,  timing  becomes  a 
factor  in  planning  which  cannc*  be  ignored.  Teleconferencing 
between  east  and  west  coasts  tends  to  center  between 
lOtOO  A.M.  and  2:00  P.M.  in  order  to  compensate  for  time 
differences  and  to  keep  the  teleconference  within  business 
hours.  This  problem  grows  more  acute  as  the  teleconference 
takes  on  an  international  rather  than  a purely  national  aspect. 

Another  limitation  to  be  considered  is  the  availability  of 
transponder  time  to  the  organizations  arranging  teleconferenc- 
ing. Limited  transponder  availability  also  dictates  tc  what 
extent  a customer  may  choose  the  day  and  time  of  the  proposed 
teleconference.  A fully  dedicated  system  or  continuous  access 
to  transponder  use  obviously  makes  teleconferencing  a more 
flexible  tool  enjoyed  by  relatively  few  users  at  4he  present 
time.  There  are  expected  to  be  substantially  more  transponders 
available  by  1985  (and/or  transponders  with  greater  capacity) 
which  should  alleviate  the  problem  of  transponder  time.  That 
should,  in  turn,  make  teleconferencing  a more  economically 
sound,  less  costly  service,  thereby  opening  up  the  market  for  ad 
hoc  use  of  teleconferencing  to  smaller  concerns  who  could  not 
presently  afford  it. 

One  scenario  for  the  growth  of  teleconferencing  sees  an  explo- 
sive growth  rate  in  ad  hoc  use  of  teleconferencing  over  the  next 
couple  of  years  (as  much  as  100%  per  year  for  5 years) 
gradually  tapering  off.  As  familiarity  Increases  and  technology 
improves,  teleconferencing  will  become  a business  necessity  for 
large  nationwide  users,  resulting  in  a less  dramatic,  though 
steadily  increasing  (25%)  and  continued  growth  rate  as  more 
dedicated  systems  are  implemented.  Eventually,  the  dedicated 
system  will  be  the  more  widely  used,  despite  the  growth  spurt 
in  ad  hoc  use  that  has  developed  over  the  past  couple  of  years 
and  will  probably  continue  for  the  next  few  years. 

At  the  moment,  there  seem  to  be  about  140  teleconferences  (as 
an  average)  held  on  a yearly  basis.  This  figure  is  constantly 
increasing  and  will  continue  to  do  so.  Several  factors  enter  into 
the  actual  planning  of  a teleconference.  There  is  a need  to 
familiarize  the  client  with  the  technology  itself  so  as  to  put  it 
to  its  most  effective  use  and  to  respond  to  that  client's  real 
needs.  The  cost  factor  is  a consideration;  so  is  availability  of 
transponder  time:  all  of  which  suggests  a preferred  lead  time 
of  six  months.  Teleconferencing  can  be  done,  and  done 
successfully,  in  much  less  time  given  the  appropriate  set  of 
circumstances.  It  does,  however,  require  a certain  amount  of 
preparation  to  be  most  effective.  Another  consideration  is  the 
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importance  of  social  interaction.  One  benefit  of  teleconferenc** 
ing  is  the  ability  to  make  those  in  more  remote  sites  feel  they 
are  actually  participating  in  the  meeting  and/or  decision- 
making process.  Thb  sense  of  immediacy  must  be  balanced 
against  the  trend  of  social  interaction  which  results  from 
informal  contacts  made  when  all  conference  participants  are  in 
the  same  location. 

The  AT&T  and  SBS  filings  which  discuss  teleconferencing  were  reviewed. 
Current  literature  discussing  the  service  and  its  use  was  also  reviewed  as 
well  as  many  of  the  studies  performed  by  industry  analysts.  Information 
provided  by  vendors  and  the  user  survey  enabled  us  to  establish  the  actual 
number  of  conferences  held  in  1980.  All  sources  combined  were  used  to 
determine  a forecast  for  1990  and  2000. 

After  determining  the  forecast,  the  results  were  discussed  with  Western 
Union's  product  line  people  who  are  about  to  cnteT  this  field.  'The  results 
were  then  modified  to  reflect  their  input  and  are  presented  below. 

For  the  purpose  of  presenting  the  data  on  video-teleconferencing,  telecon- 
ferences have  been  divided  them  into  "public”  and  "private"  telecon- 
ferences. Public  use  consists  of  those  who  provide  transmission  capability 
and  teleconferencing  facilities  as  a service  to  the  general  public.  General- 
ly, this  means  a one-time  conference  held  by  a private  company  or 
organization  that  does  not  have  its  own  facilities  available.  One  example 
is  AT&T's  new  Picture  Meeting  Service  (PMS).  Private  teleconferencing, 
therefore,  consists  of  any  dedicated  or  in-house  system.  Private  companies 
and  Government  agencies  fall  under  this  definition.  SBS  is  a leading 
example  of  a private  teleconferencing  system. 

TTie  current  number  of  teleconferencing  rooms  was  obtained  through  the 
literature  search.  Approximately  12  private  rooms  and  30  public  rooms  are 
all  used  on  a limited  basis.  Future  rooms  were  projected  based  on  the 
AT&T  Picture  Meeting  Service  (PMS)  tariff  filing,  interviews  with  vendors 
and  other  industry  literature. 


ROOMS 

1980 

1990 

2000 

Private 

12 

4287 

13,963 

Public 

30 

500 

900 

To  show  that  the  numbers  are  reasonable,  one  can  take  a year  and  look  at  the 
tariff  filings.  For  instance,  estimates  from  AT&T  and  SBS  indicate  that  around 
2,100  public  rooms  will  be  in  use  by  1983.  Also,  4,500  private  rooms  are 
projected  for  1990  using  other  industry  sources.  Discussions  with  CODEC 
(makers  of  compression  equipment  which  allows  you  to  hold  a video  conference 
at  a very  economici>l  cost)  indicate  that  as  the  quality  of  their  equipment 
improves  and  the  cost  continues  to  come  down,  the  growth  rate  for  new  rooms 
will  increase  dramatically.  Average  daily  use  is  projected  in  hours  as: 

DAILY  USE  (hours)  1980  1990  2000 

Private  5 4~  “ 3 ' 

Public  1 5 4 

Initially,  private  rooms  will  be  installed  in  heavy  usage  areas.  Public  and  remote 
rooms  include  the  PMS  service  and  ad  hoc  meeting  rooms  (only  rooms  with 
uplinks  are  counted).  As  the  number  of  private  rooms  grows,  less  heavily  used 
rooms  will  be  counted,  thus  bringing  the  average  daily  usage  down.  Heavy 
advertising,  competition  and  the  realization  by  many  businesses  that  video 
conferencing  can  pay  will  lead  to  a much  heavier  use  of  public  rooms  by  1990. 
The  average  daily  use  figure  will  decline  by  2000  because  of  competition  and  the 
proliferation  of  less  heavily  used  rooms. 

Average  conference  length  as  well  as  the  average  number  of  rooms  per 
conference  can  be  projected  based  on  the  results  of  surveys  conducted  by  AT&T, 
SBS  and  Western  Union. 


LENGTH  (hours) 

1980 

1990 

2000 

Private 

3.0 

2.0 

2.0 

Public 

4.0 

2.5 

2.0 
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RCX>MS  (Per  Conference) 

Private  2.5  2.3  2.1 

Public  4.0  4.0  4.0 

Conferences  tend  to  get  shorter  as  more  people  become  familiar  with  the 
technology  and  as  rooms  are  made  available  for  more  spur-of-the-moment 
conferences.  Public  conferences  tend  to  be  longer  because  the  topics  are  often 
broader  with  greater  potential  impact.  ThuSf  the  company  sees  the  importance 
of  making  arrangements  to  hold  a conference  in  order  to  include  as  many  views 
as  possible  in  its  decision-making  function. 

It  is  possible  to  project  the  number  of  conferences  by  using  the  projected  number 
of  rooms,  the  length  of  an  average  conference,  average  daily  use  and  the  number 
of  rooms  per  conference.  The  formula  used  is  explained  below. 

Procedure 

number  of  conference  room 
number  of  conference  rooms/conference 
conferences  (at  any  given  time) 

hours  per  day  of  use 
conference  hours  per  day  of  use 
conference  hours/conference 
conferences  per  day  of  use 

number  of  days  of  use  per  year 
conferences  per  year 

year 


Step 

fir.J  iiumber  of  start 

conferences  given 
at  any  one  time  = 

determine  the  x 

number  of  = 

conferences 

per  day  = 

determine  the 
number  of  con-  x 

ferences  per  = 


NUMBER  OF  CONFERENCES 

1980 

1990 

2000 

Private 

2,083 

932,065 

2,493,452 

Public 

488 

62,500 

112,500 

Total 

2,571 

V94,565 

2,605,952 
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Converting  this  vaiue  to  the  number  of  transponders  required  to  handle  the 
teleconferencing  traffic  requires  some  projections  about  the  type  of  conference 
to  be  held.  Our  interviews  revealed  that  full  motion  was  desired  by  a number  of 
organizations  but  the  cost  was  prohibitive.  This  problem  is  expected  to  be  solved 
by  the  introduction  of  high  quality  compression  equipment  (transmitting  between 
1.5  and  6.3MBPS)  by  the  mid-1980s.  Another  trend  our  surveys  showed  was 
toward  dedicated  facilities.  Many  of  these  would  operate  both  at  limited  and 
full  motion  video  and  include  such  things  as  high  speed  facsimile  or  electronic 
blackboards. 


TYPE  OF  CONFERENCE 


% in 
1980 


% in 
1990 


% in 
2000 


2 way  full  motion 
2 way  audio 

1 way  full  motion 

2 way  audio 

2 way  limited  motion 
2 way  audio 

1 way  limited  motion 

2 way  audio 

fixed  frame 


30  5 1 

50  10  3 

5 60  68 

0 5 8 

15  20  20 


To  determine  the  number  of  transponder  hours  required  to  handle  traffic, 
multiply  the  total  number  of  conferences  by  the  percentage  of  each  type  of 
conference  held  (A)  (see  Table  A-29).  Next  divide  this  by  the  total  number  of 
conferences  an  equivalent  50MBPS  transpwider  can  carry  (B).  Then  divide  the 
conferences  into  private  and  public  (C).  Multiply  this  by  the  average  length  of 
the  conference  to  get  transponder  hours  (D  and  E).  Estimate  the  amount  of 
traffic  likely  to  go  over  satellite  (F).  This  estimate  is  based  on  case  studies  of 
current  systems  as  well  as  future  tariff  estimates  and  the  lowering  of  the 
crossover  distance-  Multiplying  the  number  of  transponder  hours  (E)  by  the 
traffic  likely  to  go  over  satellite  (F)  gives  the  number  of  transponders  required 
(G).  Then  estimate  additional  compression  of  the  video  signals  (H)  and  apply  this 
(I).  Divide  this  by  the  number  of  hours  in  the  typical  work  year  available  to 
video  conference  (3).  This  is  based  on  250  work  days  consisting  of  a five  hour 
day.  Factors  such  as  the  time  zone  effect  and  reluctance  to  have  either  very 
early  or  very  late  business  meetings  were  considered  in  selecting  a five  hour 


* s 

i j 


I 
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workday.  Peaking  factors  were  appiiad  in  step  K.  An  industry  report  cites  2.5 
as  the  peaking  factor  in  the  19S0  to  15S5  time  frame.  Our  interviews  led  us  to 
conclude  this  was  a reasonable  premise.  In  the  future,  as  more  sites  are  added 
and  more  impromptu  omfererKes  are  held,  this  figure  is  likely  to  decline  (1.2 
was  used  in  1990  and  the  traffic  was  constant  over  the  main  5 hours  in  2000). 

A.4.2.2  Direct  Broadcasting  Service/Hish-Def inltion  Television 

Direct  Broadcasting  Service  (DBS)  is  the  direct  recepticm  of  video  or  audio 
signais  from  satellites  to  individual  receiving  antennas,  thereby  bypassing 
terrestrial  transmission  and  receiving  station$(26,27,28,29,30,31), 

DBS  provides  an  exceedingly  flexible,  distance-insensitive  means  of  transmission 
with  the  potential  of  reaching  geographical  areas  which  are  difficult  or  impos- 
sible to  reach  by  terrestrial  distribution  networks.  This  factor  Is  important  when 
considering  the  difficulties  of  providing  an  equitable  distribution  of  comunica- 
tions  services  between  rural  and  urban  areas  of  the  country. 

Rural  communications  can  be  substantially  enhanced  by  the  use  of  direct 
broadcasting  services  which  can  succcessfuliy  transmit  a smorgasboard  of 
communications  services  in  an  efficient,  cost-effective  manner,  ^ciai  interest 
television,  commercial  and  non-commercial  television,  information  services  ^ich 
as  teletext,  store-and-forward  message  systems,  educational  and  public  service 
programming  are  just  a few  of  the  telecommunications  services  which  can  be 
provided  by  a direct  broadcasting  service. 

One  disadvantage  of  DBS  that  has  been  suggested  is  that  it  would  result  in  a 
lessening  of  local  service:  one  of  the  underlying  concepts  o.  the  19H 

Communications  Act  was  to  encourage  local  ownership  rf  broadcasting  facilities 
and  local  programming  to  satisfy  community  needs. 

Existing  technology  is  sufficient  to  implement  a DBS  System:  all  indications  are 
that  DBS  will  become  more  economically  feasible  as  the  technology  develops. 
The  cost  of  a receiving  antenna  has  already  decreased  and  will  continue  to  do  so 
as  DBS  becomes  a widespread  reality. 
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TABLE  A-29.  VIDEO-TELECONFERENCING  FORECASTS 


A.  TYPE  OP  CONFERENCE 
2 way  full  motion 

1 way  full  motion 

2 way  limited  motion 

1 way  limited  motion 
fixed  frame 

B.  TYPE  OF  CONFERENCE 

2 way  full  motion 

1 way  full  motion 

2 way  limited  motion 

1 way  limited  motion 
fixed  frame 

C.  TYPE  OF  CONFERENCE 
PRIVATE: 

2 way  full  motion 

1 way  full  motion 

2 way  limited  motion 

1 way  limited  motion 
fixed  frame 

PUBLIC; 

2 way  full  motion 

1 way  full  motion 

2 way  limited  motion 
1 way  limited  motion 
fixed  frame 


1980 

1990 

2000 

771 

W,728 

26,059 

1,286 

99,  W7 

78,179 

129 

596,739 

1,772,047 

0 

W,728 

208,477 

386 

198,913 

521,190 

771 

49,728 

26,059 

643 

49,728 

39,090 

22 

99,457 

295,341 

0 

4,144 

17,373 

2 

663 

1,737 

625 

46,603 

24,934 

521 

46,603 

37,402 

18 

93,191 

282,591 

0 

3,883 

16,623 

2 

623 

i,662 

146 

3,125 

1,125 

122 

3,125 

1,688 

4 

6,250 

12,751 

0 

261 

750 

0 

40 

75 
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D.  TRANSPONDER  HOURS  PER  TYPE  OF  CONFERENCE 
PRIVATE: 


2 way  full  motion 

1,873 

93,206 

49,876 

1 way  full  motion 

1,363 

93,206 

74,818 

2 way  limited  motion 

54 

186,414 

565,454 

1 way  limited  motion 

0 

7,766 

33,252 

fixed  frame 

6 

1,246 

3,324 

PUBLIC; 


2 way  full  motion 

1 way  full  motion 

2 way  limited  motion 
1 way  limited  motion 
fixed  frame 

584 

488 

16 

0 

0* 

7,833 
7,833 
15,625 
653 
‘ 100 

2,250 

3,376 

25,228 

1,500 

150 

E.  TOTAL  TRANSPONDER  HOURS 
ALL  CONFERENCES 

4,586 

414,380 

759,206 

F.  PERCENT  OF  TRAFnC 
CARRIED  VIA  SATELLITE 

33 

70 

85 

G.  TRANSPONDER  HOURS  REQUIRED 
FOR  SATELLITE  TRAFFIC 

1,513 

290,066 

645,325 

.j.  FUTURE  VIDEO  COMPRESSION 

1:1 

2:1 

3:1 

I.  TRANSPONDER  HOURS  REQUIRED 
CONSIDERING  COMPRE5  5N 

1,513 

145.033 

215,108 

3.  TRANSPONDER  HOURS  REQUIRED 
DURING  BUSINESS  DAY 

6.1 

580.1 

860.4 

K.  TRANSPONDERS  REQUIRED 
FOR  PEAK  HOUR 

3 

139 

172 
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The  "footprint"  of  the  transmission  may  be  either  broad  beam,  covering  a large 
geographical  area  or  a spot  beam,  focusing  in  on  a more  specific  locati<m.  The 
power  of  the  transmission  and  the  geographical  area  targeted  determines  the 
size  of  the  receiving  antenna,  the  "dish".  The  signal  can  then  be  retransmitted 
terrestrially  by  microwave  or  a similar  system,  althiHigh  it  is  usually  thought  of 
as  direct-to-house  transmission. 

The  earth  terminal  is  a major  factor  in  direct  broadcasting  as  it  is  the  equipment 
which  picks  up  the  satellite  signal,  amplifies  it,  and  remodulates  it  for  reception 
on  television  sets.  Beyond  conventional  television  reception,  direct  broadcasting 
service  could  also  be  the  transmission  mode  for  high-definition  television 
(HDTV). 

HDTV  uses  a much  wider  bandwith  for  transmission  of  a 1,125  line  system  that 
gives  a much  clearer  television  picture  on  a large  scr^h  than  currently  seen 
from  the  525/625  line  system  used  in  conventional  television  broadcasting. 

3apar  several  European  countries,  and  Canada  have  already  experimented 
successfully  with  a direct  broadcasting  system.  In  the  United  States,  the  FCC  is 
considering  deregulation  of  the  cable  industry  which  will  have  a great  impact  on 
the  eventual  development  of  DBS.  There  have  been  nine  applications  accepted 
by  the  FCC  for  permission  to  implement  a DBS  System  (RCA,  CBS,  Western 
Union,  Focus,  STC,  DBSC,  Graphic,  VSS  and  US5B)  even  given  the  high  risks  and 
high  costs  of  first  time  entry  into  the  market.  Full  implementation  depends  on 
economic  conditions,  market  conditions  and  launch  schedules  over  the  next 
several  years.  Only  3 of  the  9 proposals  have  indicated  any  preliminary  launch 
dates,  starting  in  late  1985/1986.  At  the  present,  we  could  anticipate  that 
around  25  satellites  dedicated  to  DBS  would  be  operational  around  1990  upon  full 
implementation  of  these  9 proposals. 

Comsat's  DBS  (STC)  proposal  envisions  6 satellites  with  four  operational  and  two 
in-orbit  spares,  the  first  to  be  operational  by  1985,  marketed  in  areas  where  no 
cable  or  limited  programming  is  available.  It  will  be  essentially  a subscription 
TV  service  with  three  channels:  one  with  major  motion  pictures,  concerts,  and 
stage  productions;  one  with  children's  programming*  and  one  with  sports,  adult 
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educational  and  experimental  'dieater.  The  Comsat  system  will  require  a 30” 
antenna  at  a cost  of  around  $300.00. 

CBS  has  fUed  a DBS  proposal  to  dedicate  the  entire  DBS  system  to  HDTV,  a 
proposition  which  finds  little  support  among  DBS  applicants  who  see  it  as  an 
inefficient  use  of  available  spectrum. 

HDTV  requires  a channel  width  of  27MHz  and  may  even  go  to  70MHz  for 
optimum  use.  The  CBS  HDTV  proposal  would  transmit  1,125  line  HDTV  signals 
to  and  from  the  satellite,  requiring  more  power  and  a 150MHz  channel.  This 
requirement  would  use  a whole  spectrum  at  12GHz.  It  has  been  suggested  ^at  it 
may  be  compatible  with  the  Comsat  DBS  (STC)  proposal  by  compressing  HDTV 
signals  to  50MHz.  Increased  transmission  power  in  this  satellite  range  enhances 
the  ability  to  receive  the  transmission  with  a relatively  uncomplicated  small 
”dish.”  This  factor,  in  turn,  makes  individual  home  reception  a feasible  and 
effective  use  of  DBS  for  the  individual  homeowner,  hotel/motel  manager, 
institutions,  educational  institutional,  apartment  building,  condos,  and  others. 

There  has  been  little  coordination  in  the  Western  Hemisphere  in  terms  of 
allocating  spectrum  space  for  DBS,  despite  Canada’s  early  use  of  a DBS  System. 
Nor  is  there  likely  to  be  any  decision  before  the  19S3  World  Radio  Conference 
for  Region  II,  North  and  South  America.  That  conference  will  allocate  spectrum 
for  direct  broadcasting  service.  Direct  broadcasting  service  will  transmit  on 
Ku-band  by  international  agreement,  and  will  most  likely  be  in  accordance  with 
standards  set  up  by  the  1977  WARC.  There  has  also  been  an  attempt  to  get  the 
FCC  to  allocate  a bandwith  of  the  spectrum  for  DBS.  Currently,  DBS  is 
expected  to  operate  between  12.2  and  12.7GHz,  a bandwidth  allocated  to  fixed 
satellite  service  (FSS). 

Because  the  eventuality  of  a separate  frequency  allocation  by  ITU  (International 
Telecommunications  Union)  and  the  FCC  is  very  likely  and  since  the  frequency  is 
outside  of  that  used  for  other  satellite  transmissions,  there  is  no  need  to  include 
a traffic  estimate  in  this  study.  DBS  will  not  replace  TV  transmission  methods, 
but  will  compete  by  providing  unique  features  of  delivery  and  service,  very 
similar  to  pay  TV.  The  impact  of  DBS  and  HDTV  on  sevices  forecasted  will  be 
determined  by  the  effect  of  market  determinant  factors. 
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A.%.3  Summary  of  Video  Baseline  Forecasts 


The  baseline  forecasts  for  the  ^>ecific  video  services  and  for  all  video  services 
are  presented  in  Table  A-30.  The  corresponding  growth  rates  are  imlicated  in 
Table  A-31. 

A.5  TRAFFIC  NOT  ADDRESSED 


As  we  determined  the  baseline,  it  became  obvious  that  large  segments  of  traffic 
goii%  through  the  United  States'  satellites  may  not  have  been  counted.  The 
strong  ties  between  United  States  and  Canadian  business  interests  will  certainly 
mean  that  large  amounts  of  voice,  data  and  video  traffic  will  be  carried  between 
the  two  countries.  Until  recently,  the  only  traffic  between  the  two  was  carried 
over  microwave.  Video  piracy  of  cable  transmissions  has  altered  this,  though, 
and  with  introduction  of  DBS  and  a host  of  business  services,  it  seems  likely  that 
the  barriers  to  transborder  communications  will  fall.  The  large  Spanish-speaking 
populatiwi  centers  in  the  United  States  and  the  recent  oil  connections  between 
the  '^.inited  States  and  Mexico  mean  that  more  information  will  flow  that  way, 
also. 

Other  traffic  not  considered  but  which  may  be  significant  is  traffic  to  Hawaii, 
Alaska,  and  Puerto  Rico.  Much  of  this  traffic  will  be  handled  on  satellites 
viewed  by  the  49  continental  states,  and  thus  should  be  considered. 

Transcontinental  traffic  which  is  international  has  also  not  been  considered. 
Communications  between  Chicago  and  London,  for  instance,  may  very  well 
double  hop  and  therefore  will  use  a domestic  transponder.  It  is  very  easy  to 
conceive  of  information  going  to  South  America  moving  through  domestic 
transponders;  for  example,  communications  between  Washington  and  Buenos 
Aires. 

It  is  very  difficult  to  estimate  the  current  volume  of  this  traffic.  Each  service 
would  have  to  be  examined  and  the  amount  of  traffic  determined.  Since  a large 
portion  of  this  traffic  would  be  long  distance,  it  may  have  a significant  impact 
on  the  number  of  transponders  required  in  1990  and  2000. 


A-102 


TABLE  A-30.  VIDEO  BASELINE  (TRANSPONDERS) 


YEAR 


SERVICE 

19S0 

1990 

2000 

Network 

10 

42 

40 

CATV 

3V 

76 

57 

Occasional 

19 

52 

41 

Recording  Channel 

0 

0 

2 

T eleconf  erencing 

_3 

139 

172 

TOTAL 

66 

~309 

312 
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TABLE  A-31.  VIDEO  BASELINE  - GROlfTH  RATES 
(%,  Annual)* 


TIME  PERIOD 


SERVICE 

19S0-1990 

1990.2000 

Net'vork 

15.4 

0.5 

CATV 

8.4 

2.8 

Occasional  (Video) 

10.6 

2.3 

Recordir^  Channel 

0.0 

0.0 

T eleconf  erenclng 

46_.7 

2.2 

•The  low  or  negative  growth  rates  for  video  services  is  due  to  expected 
compression. 
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CONFIDENCE  INTERVAL 


A.6 


As  stated  in  the  introduction  to  the  baseline  section,  it  is  difficult  to  project  the 
baseline  traffic  demand  out  to  1990  and  2000.  Even  determining  1980  traffic 
demand  is  somewhat  hard.  Obviously,  some  services  are  easier  to  forecast  than 
others.  For  example,  message  toll  service  has  25  years  of  historical  information 
plus  numerous  studies  by  AT&T  and  other  traffic  engineers,  making  it  fairly  easy 
to  project.  Others,  such  as  monitoring  or  teleconferencing  services,  are  oniy  in 
their  infancy  and  thus  are  more  difficult  to  project.  This  degree  of  difficulty 
can  be  stated  as  the  "confiderKre  interval”  for  Western  Union's  baseline  forecast. 

Confidence  interval  is  defined  for  this  study  as  the  percent  of  variance  that  one 
could  reasonably  expect  from  the  stated  baseline  forecast.  It  is  stated  as  a 
percent  of  the  baseline  forecast  traffic  in  either  the  plus  or  minus  direction. 
Thus,  for  mobile  radio,  with  a confidence  intervafof  5 in  1980,  the  traffic  may 
be  stated  as  lA  thousand  half-voice  circuits  +5%.  The  confidence  level  for  each 
service  for  each  year  are  presented  in  Table  A-32. 

Four  factors  went  into  determining  the  confidence  interval  assigned  to  each 
service.  First,  the  source  of  the  information  was  evaluated.  If  the  information 
came  from  the  FCC  or  other  government  statistics,  it  was  considered  the  best 
information  available.  Industry  and  user  sources  were  considered  the  next  most 
reliable,  followed  by  internal  Western  Union  studies  and  finally  by  independent 
analysis  by  research  groups  were  also  important  resources.  All  sources  were 
found  to  be  valuable,  but  a ranking  was  necessary  to  estimate  confidence 
intervals.  Second,  the  logic  of  the  projection  technique  was  considered.  In  other 
words,  did  factors  fit  together  and  flow  logically  from  the  source  of  the 
projection  to  the  traffic  numbers  or  were  a number  of  assumptions  made.  The 
third  factor  was  the  consistency  and  the  number  of  other  reports  we  were  able  to 
compare  our  estimates  with.  Often  we  found  several  reports  on  the  same  service 
using  different  techniques  and  arriving  at  different  results.  The  fourth  and  final 
factor  was  am  internal  critique  by  Western  Union's  Marketing  Research  Depart- 
ment, its  Product  Line  Managers,  Traffic  Engineers,  and  others. 

Determining  the  confidence  level  not  only  shows  the  level  of  difficulty  in  making 
individual  service  projections,  but  also  reflects  the  overall  confidence  one  can 
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TABLE  A-32.  CONFIDENCE  LEVELS 


VOICE 

1980 

1990 

2000 

MTS  (Business) 

2 

7 

12 

MTS  (Residential) 

3 

8 

13 

Private  Line 

5 

10 

15 

Mobile 

2 

7 

12 

Public  Radio 

2 

7 

12 

Commercial  and  Religious  Radio 

5 

10 

15 

Occasional  Radio 

5 

10 

20 

CATV  Music 

2 

7 

mrn\0 

15 

Recording  Channel 

0 

0 

50 

DATA 

1980 

1990 

2000 

Data  T ransfer 

10 

20 

25 

Batch  Processing 

10 

20 

25 

D’ta  Entry 

10 

20 

25 

Remote  3ob 

10 

20 

25 

Inquiry/Response 

10 

20 

25 

Timesharir^ 

10 

20 

25 

USPS/EMSS 

0 

10 

15 

Mailbox 

5 

15 

20 

Administrative  Messages 

5 

10 

20 

Facsimile 

S 

15 

20 

Communicating  Word  Processors 

5 

10 

15 

TWX/Telex 

2 

7 

12 

Mailgram/Telegram/Money  Orders 

2 

7 

12 

Point  of  Sale 

15 

25 

itO 

Monitoring  Service 

15 

25 

50 

Videotex/Teletext 

5 

20 

30 
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TABL?  A-32.  CONFIDENCE  LEVELS  CONTINUED 


VIDEO 

Network 

CATV 

Occasional 

Recording  Channel 

Teleconferencing 


19S0 

1 

2 

? 

0 

2 


1990 

5 

6 
8 
0 

10 


2000 

10 

10 

13 

50 

20 
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have  in  the  overall  baseline  forecast.  This  can  be  done  by  first  multiplying  the 
confidence  interval  times  the  percent  of  traffic  each  service  has  in  terms  of 
voice,  video  and  data.  Since  it  is  difficult  to  put  everything  into  common  units 
at  this  point,  the  best  way  to  get  an  idea  of  the  overall  confidence  level  of  the 
baseline  forecast  is  to  weigh  the  overall  confidence  interval  for  voice,  video  and 
data  by  their  respective  percentages  in  Western  Union's  last  report  (reference  8). 

Another  advantage  of  using  confidence  levels  is  the  ease  of  determining  an  upper 
and  a lower  bound  for  the  expected  traffic.  This  is  done  by  weighting  each 
service  by  the  confidence  level,  then  adding  them  to  produce  the  ranges  for 
voice,  video  and  data. 

In  no  case  should  the  confidence  level  be  confused  with  the  market  determinant 
factors.  Confidence  level  only  reflects  the  difficulty  of  forecasting,  while 
market  determinant  factors  are  future  events  which  will  impact  individual 
services. 


A.7  SUMMARY  OF  BASELINE  FORECASTS 

A summary  of  the  baseline  forecasts  for  voice,  data  and  video  and  of  the 
corresponding  growth  rates  from  1980  to  2000  is  presented  in  Table  A-33. 
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TABLE  A-33.  SUMMARY  CHARTS 


YEAR 


FORECAST 

19S0 

1990 

2000 

SERVICE 

Voice  (103  half -voice  circuits) 

2828.9 

8045.3 

18405.3 

Data  (terabits) 

1892.3 

9083.7 

26879.1 

Video  (transponders) 

66 

307 

312 

4 • 

GROWTH  RATE.  (Annual.  %) 

1980-1990 

TIME  PERIOD 
1990-2000 

1980-2000 

SERVICE 

Voice 

11.0 

8.6 

9.8 

Data 

17.0 

11.5 

14.2 

Video 

16.7 

.1 

8.1 
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APPENDIX  B 


IMPACTED  BASELINE  FORECASTS 
B.1  INTRODUCTION 


The  impacted  baseline  forecasts  were  developed  by  refining  the  baseline 
forecasts.  As  noted  earlier,  the  baseline  forecasts  for  each  service  were 
projections  of  the  current  and  future  volume  of  traffic.  The  baseline  forecasts 
were  scenarios  reflecting  the  occurrence  of  expected  events  and  orderly  growth 
and  the  results  of  a cross  impact  analysis  which  eiiininated  duplicate  demand. 
The  impacted  baseline  forecasts  were  made  by  considering  the  impact  of  less 
predictable  events  or  market  determinant  factors  on  the  baseline  forecasts. 

B.2  THE  IMPACTED  BASELINE  MODEL 

The  Western  Union  impacted  baseline  niodel  is  designed  to  refine,  update  and 
adjust  forecasts.  The  following  can  be  changed  at  any  time: 

a.  The  number  of  MDFs  or  services 

b.  The  event  probabilities 

c.  The  cross-impact  of  the  everits 

d.  The  impact  of  the  events  on  the  services 

Two  techniques  for  calculating  the  impacted  baseline  forecasts  are  built  into  the 
model: 

a.  The  multiplication  method— impacts  of  an  event  on  events  or  an 
event  on  services  for  a particular  year  are  calculated  by 
multiplying  the  event's  probability  for  that  year  by  its  total 
impact.  The  event  s treated  as  if  it  partially  occurred. 

b.  The  random-all-or-none  method— the  event's  probability  and  a 
random  number  generator  are  used  to  determine  whether  or  not 
the  event  occurs  in  a particular  year.  The  event  is  treated  as 
occurring  completely  or  <«ot  ail  and  its  impacts  are  treated 
accordingly.  The  multiplication  method  approximates  the 


average  of  all  possible  scenarios  developed  by  the  ran^m 
method. 

For  this  report,  the  multiplication  method  was  employed  and  its  use  is  reflected 
in  the  anaiysis  discussed  below.  However,  the  random-ail-or-none  method  can  be 
employed  at  any  time  to  examine  the  variety  of  scenarios  possible.  Either 
method  can  be  employed  to  conduct  sensitivity  analyses.  Most  importantly,  the 
model  can  be  employed  to  develop  a variety  of  scenarios  which  can  be  used  in 
strategic  and  long-range  planning. 

B.3  MARKET  DETERMINANT  FACTORS  (EVENTS) 

A Market  Determinant  Factor  (MDF)  or  event  was  selected  if  it  had  the 
potential  to  impact  the  long  haul  market,  significantly,  uniquely  and  somewhat 
unexpectedly  by  2000.  In  addition  to  these  criteria,  the  matrix  in  Table  B-1,  a 
review  of  current  literature  and  interviews  with  experts  guided  the  selection  of 
MDFs. 

The  matrix  in  Table  B-1  indicates  the  event  or  MDF  classes  and  the  different 
impact  areas  for  each  MDF.  The  event  classes  were  technological,  economic  and 
social-political  and  the  impact  areas  were  cost,  availability,  ease  of  use  and 
need.  An  event  could  impact  cost  by  making  the  cost  of  a service  go  down  or  the 
cost  of  a competing  means  go  up;  it  could  impact  availability  by  making  it 
possible  to  provide  more  of  a service  or  to  provide  the  service  to  more  people;  it 
could  impact  ease  of  use  by  making  a service  easiei  to  use  or  by  making  a 
service  more  acceptable;  and  it  could  impact  need  by  creating  either  a greater 
need  for  an  existing  service  or  a new  need  for  the  service.  As  a pool  of  MDFs 
was  generated,  effort  was  made  to  make  certain  that  each  event  class  was  well 
represented  and  that  each  potential  event  might  have  at  least  one  of  the  eight 
different  impacts. 

Through  a comprehensive  literature  review  and  interviews  with  key  providers, 
users  and  consultants,  36  events  were  identified.  These  events  are  defined 
briefly  in  Table  B-2.  The  list  of  events  should  be  considered  representative  of 
potential  MDFs  and  should  not  be  considered  inclusive. 


COLLECTION  OF  DATA 


B.4 

In-person  interviews  (15)  were  conducted  with  representatives  of  major  carriers, 
providers,  users,  connilting  groups.  Federal  agencies  arul  Western  Union 
Personnel  to  obtain  information  on  the  probability,  timing  and  impact  of  each 
MDF.  Interviewees  were  asked  to  estimate  when  (i.e.,  the  year)  each  event 
would  have  a 10  percent  or  slim  chance,  a 50/50  charge,  and  an  almost  certain  or 
100%  chance  of  occurring.  They  were  also  a^ed  to  indicate  their  level  of 
confidence  in  making  their  estimates.  The  data  collection  form  used  to  record 
this  information  on  probability  of  occurrences  of  the  MDFs  appears  in  Table  B-3. 


Interviewees  were  then  a^ed  to  estimate  the  potential  impact  of  each  of  these 
events  on  the  31  specific  voice,  data  and  video  services.  They  were  also  asked  to 
note,  if  possible,  what  the  event  would  impact:  cost,  availability,  ease  of  use  or 
need.  As  with  the  information  on  probabilities,  interviewees  were  asked  to 
indicate  the  level  of  confidence  in  making  their  estimates  of  impact.  The  data 
collection  form  used  to  record  this  information  appears  in  Table  B-4. 

In  addition  to  data  on  probability,  timing  and  impact  of  MDFs,  Western  Union 
personnel  estimated  the  cross-impact  of  the  MDFs  to  provide  a mea^jre  of  the 
interaction  of  the  various  events.  The  data  collection  form  used  for  this  purpose 
appears  in  Table  B-5. 

B.5  ANALYSIS  OF  DATA 

The  first  steps  of  data  analysis  involved  calc’ating  the  probability  of  occurrence 
of  each  event  for  each  year  from  1980  through  2000.  The  mean  year  of 
occurrence  of  each  event  was  determined  for  10%  chance,  50/50  chance  and 
100%/certain  chance.  The  results  of  this  analysis  appear  in  Table  B-6.  Twenty- 
eight  of  the  36  events  were  judged  to  have  a nearly  certain  chance  of  occurring 
by  the  year  2000.  Biochips  was  the  event  least  likely  to  occur  by  the  year  2000, 
while  voice-store-and-forward  and  a communications  business  shake  down  were 
che  most  likely  to  occur  by  2000.  Using  straight  line  interpolation  up  to  the  year 
when  the  event  chance  was  100  percent,  these  results  were  transformed  to 
provide  the  probability  of  occurrence  of  each  event  for  each  year  from  the  year 
of  10  percent  chance  through  the  year  of  100  percent  chance.  Then  the 


0 
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probabilities  for  each  event  were  normalized.  The  normalized  probabilities. for 
each  event  for  the  1980-2000  time  period  appear  in  Table  B-7. 

Next,  the  effects  of  the  event  cross-impacts  (i.e.,  the  impacts  of  events  on  each 
other’s  probabilities  of  occurrence)  were  calculated.  The  1 to  3 cross-impact 
ratings  appear  in  Table  B-8.  The  most  influential  events,  in  terms  of  their 
impacts  on  other  events,  were  the  events  involving  advanced  computer 
technology,  prosperity-depression,  national  resources  and  attitudes  about 
technology.  Also,  the  technology-transmission  events  tended  to  impact  one 
another  as  did  the  economic  events.  The  1 to  3 cross-impact  ratings  were 
converted  to  0 to  2 cross-impact  scores  using  the  scale  cm  the  cross  impact  data 
collection  form.  Then  the  normalized  event  probabilities  were  converted  to  odds 
using  the  following  formula: 

Odd  - Probability  = ^ TFmes  expected  to  occur 

^ ■ (1 -Probability)  U Times  expected  not  to  occur 

The  odds  for  an  event  for  a particular  year  were  then  multiplied  by  the  cross- 
impact score  of  a second  impacting  event,  giving  the  new  odds  for  the  first 
event.  The  new  odds  were  then  converted  back  to  a probability  using  the 
following  formula: 

Probability  = Odds 

(1  + Odds) 

The  difference  between  the  old  and  new  probabilities  was  the  total  amount  of 
impact  made  by  the  second  event  on  the  first.  To  get  the  amount  of  impact  for 
each  year,  the  normalized  probability  for  the  second  event  for  each  year  was 
multiplied  times  the  difference  in  probability  of  the  first  event.  These  steps 
were  repeated  for  all  events  and  for  all  years.  The  sum  of  the  impacts  on  an 
event's  probability  for  a particular  year  was  then  added  to  the  event's  probability 
for  that  year.  This  step  was  repeated  for  all  years  and  the  probabilities  for  an 
event  were  again  normalized.  These  modified  normalized  probabilities  appear  in 
Table  B-9.  The  difference  between  the  probabiliies  in  Table  B-7  and  Table  B-9 
reflect  the  cross-impacts  of  the  MDFs.  In  general,  a consideration  of  these 
impacts  increased  the  probabilities  of  the  various  events. 
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The  next  fn^jor  step  involved  cslculEting  the  ifnpects  of  the  events  on  .the 
individual  services.  The  mean  impacts  of  events  on  services  were  calculated, 
and  the  Western  Union  personnel  reviewed  and  modified  these  results  so  they 
would  reflect  considerations  made  when  developing  the  baseline  forecasts.  The 
remits  of  the  modified  impacts  appear  in  the  MDF-by-Service  Matrix  in  Table 
B-10. 


Then  these  impacts  and  the  modified  normalized  event  probabilities  were  used  to 
determine  the  impacted  baseline  forecast  for  each  service  for  each  year  from 
1980  through  2000.  For  a particular  service  for  a particular  year,  the  probability 
of  each  MDF  was  multiplied  times  its  impact  on  the  particular  service,  and  the 
sum  of  these  impacts  were  added  to  the  baseline  forecast  for  the  particular 
service.  These  steps  were  repeated  for  each  year  and  for  each  service. 

The  data  on  confidence  of  estimates  and  on  the  type  of  impact  (e.g..  on  cost) 
events  might  have  on  services  were  not  reported.  All  interviewees  rated 
themselves  around  average  and  indicated  that  their  specific  confidence  levels 
ranged  from  very  low  to  very  high,  suggesting  that  the  ratings  of  confidence 
must  be  item-specific  to  be  of  any  value.  Interviewees  did  not  have  sufficient 
time  to  record  the  type  of  impacts  events  had  on  services. 

B.6  IMPACTED  BASELINE  FORECAST 

The  impacted  baseline  forecasts  for  each  service  for  each  year  appear  in  Table 
B-11.  The  differences  between  the  baseline  and  impacted  baseline  forecasts 
were  calculated  as  percent  changes  in  the  L--eiines  and  these  differences  appear 
on  Table  B-12.  Much  of  the  impact  of  the  MDFs  on  the  services  does  not  occur 
until  the  1990  to  2000  decade  and  this  impact  varies  from  a -1.5  to  an  18.6 
percent  in  1990  and  from  a -1.9  percent  to  37.2  percent  in  2000.  For  the  years 
1990  and  2000,  voice  changed  two  and  eight  percent,  data  changed  eight  and  16 
percent  and  video  changed  nine  and  27  percent,  respectively.  The  largest  change 
(37  percent)  occurred  in  video  teleconferencing  and  videotext  in  2000. 
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TABLE  B-1 

GUIDE  FOR  SELECTING  EVENTS  (MDFs) 


Criteria:  Must  impact  long  haul  market,  significantly,  uniquely,  somewhat  unexpectedly,  by  2000 


IMPACT 

AREAS* 

COST 

AVAILABILITY 

EASE  OF  USE 

NEED 

Compet 

Made 

Greater 

EVENT, 

Goes 

Means 

More  of  To  More 

Easier  More 

Need  for 

New 

CLASS'^ 

down 

Goes  Up 

Service  People 

to  Use  Accept. 

Service 

Need 

TECHNOLOGICAL 

03 

ON 

ECONOMIC 

SOCIAL- 

POLITICAL 

1 

n 


\ 

i- 


1. 


2. 


Impact  areas  are  areas  that,  when  impacted,  will  cause  people  to  use  more/less  of  the  services? 
areas  used  to  generate  and  document  Impact  of  events. 

Event  classes  are  dimply  three  categories  used  to  generate/group  events. 


I 


TABLE  B-2 

EVENTS-MARKET  DETERMINANT  FACTORS 
TECHNOLOGICAL 
Input 

Touch  Input  Devices: 

Widespread  use  of  inexpensive  screens/tablcts  that  respond  to  touch. 
Smart  Cards: 

Plastic  microcomputer  "smart  cards"  which  are  programmable  are 
used  extensively  in  financial  transactions. 

Voice  Recognition: 

Inexpensive,  voice-recognition  devices  (e.g.,  voicewriter  that  can 
recognize  instructions  from  spoken  voice)  become  available  and  are 
used  widely  for  computer  time-sharing  and  office  and  home  ter- 
minals. 

Hand-held  Terminals: 

Widespread  use  of  low  cost  hand-held  "terminals  that  can  communi- 
cate with  a network  of  computers. 


Output 

Non-Impact  Printing: 

Non-impact  printing  techniques  (e.g.,  thermal  processes)  replace 
impact  printer  for  hard  copy  production. 

Flat  Output  Panels: 

Flat,  solid-state  panels  (e.g.,  plasma  panels)  replace  CRT  for  soft 
copy  production. 


Processing 

Microprocessors: 

100,000  components  per  chip,  1 millionth  of  a meter  in  size,  with  a 
speed  of  10  million  instructions  per  second,  costing  $.04  per  logical 
unit  become  available  (factor  of  2 with  1980). 

Micromemories: 

Catch  up  to  microprocessors  in  speed  and  capacity;  inexpensive 
electric  memory  devices  (using  techniques  like  3osephson  function)  as 
fast  as  fastest  RAM  chips  with  capacities  large  enough  for  mass  data 
storage  become  available. 


Biochips: 

Chips  produced  by  bacteria  make  {possible  the  molecular  computer, 
the  molecular  switch,  organic  memory  devices;  computers  become 
much  smaller,  faster  and  cheaper. 
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Fifth  Generation  Computers: 

Emphasize  logic,  not  Just  power;  can  hear,  talk,  develop  knowledae- 


Artificially  Intelligent  Expert  Machines: 

Knowledge-based  system  capable  of  bringing  specialized  knowledee 
Slvfnz)  "’^SicSl  diagnosis 

^sTess  home^nd  i;; 

Self-Programming  Computers: 

Universal  Programming  Language: 

grammlg1o«s'“  programming  languages  reducing  pro- 
Standardization  of  Software: 

^ftware  packages  are  standardized  so  they  can  be  used  on  all 
taslT/tX"  *”*'■*'  "*  esta-biishea  for  standardizing  data 


Terminal/Computer  Compatibility: 

adopted  by  various  terminal/computer  types  makine 

terminals/eomputerl 


Transmission 

Direct  Broadcast  Service: 

reception  of  video  or  audio  signals  from 

receiving  antennas,  by-passing  terrestrial 
transmission  and  receiving  stations.  ^ lerresiriai 

High-Definition  Television: 

® bandwidth  than  conven- 
tional TV  and  gives  a higher  resolution  picture  on  a large  screen. 

Voice  Store-and-Forward: 

storage-retrieval  system  for 

over  fl,e  communication;  users  dictate  messages 

over  tne  telephone  and  call  in  to  retrieve  them.  * 


Wrist  Radio: 


^ltwrlsrrad“  by  way  of  low 


Antenna  Material: 

Availability  of  inexpensive  light  weight  antenna. 
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Satellite  Material: 

Availability  of  lighter,  less  expensive  material  developed  for  satellite 
production. 

Fiber  Optics: 

Connector,  capacity  and  light  source  (e.g.,  solid-state  injection 
lasers)  improvements  made  in  fiber  optics. 

Geo-Stationary  Platform: 

A stationary  place  in  ^ace  is  developed  and  provides  facilities  for 
tasks  ranging  from  maintaining  and  servicing  to  assembling  satellites 
with  high  power  and  capacity. 


ECONOMIC 


Prosperity; 

The  following  occurs  - productivity  and  GNP  up,  interest  rates  and 
unemployment  low,  and  new  businesses  and  markets  established. 

Recession-Depression; 

The  following  occurs  - productivity  and  GNP  down, Interest  rates  and 
unemployment  very  high,  business  failures  increase,  market  shares 
lost  to  foreign  competition. 

Communications  Business  Shake  Down: 

Marginal  communications  business  drop  out  leaving  only  major  cor- 
porations, despite  pro-competition  stance  of  Government. 


Resources: 

Battle  between  resource  exploitation  and  resource  conservation  ends 
as  need  for  critical  natural  resources  increases  sharply  and  requires 
extensive  exploration  and  conservation. 

Global  Economy: 

Domestic-national  economies  of  both  developed  and  developing 
countries  make  global  economic  planning  a high  priority. 

Industries  in  Space: 

The  development  of  products  (e.g.,  semi-conductors)  and  the  provid- 
ing of  services  (e.g.,  earth  observation)  in  space  is  a multi-billion 
(dollar)  industry. 


SOCIAL-POLITICAL 


Domestic-International  Satellites: 

Domestic  satellite  systems  arc  connected  to  international  networks 
via  inter-satellite  links. 

Limited  Wars: 

Limited  wars  break  out  in  several  key  corners  of  the  globe  (e.g.. 
Middle  East). 
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Orbit  Share: 

South  America  demands  and  obtains  its  own  unique  share  of  -the 
geostationary  orbit. 

Acceptance  of  Technoiogy: 

Generation  raised  on  computer  games  and  space  expioration  not  only 
accepts,  but  welcomes  services  like  electronic  mail  to  the  home  and 
the  "Office  of  the  Future"  at  work. 

Work  at  Home: 

Workers  and  management  in  a work  world  becoming  more  service  and 
white-collar  oriented  spend  more  time  working  at  home. 

Satellite  Importation  of  Workers: 

Widespread  use  of  satellites  to  obtain  labor  (i.e.,  the  results  of  labor, 
like  word  processing)  from  other  countries. 


Self  Help: 

[)ecentraiized  in  a world  growing  more  interdependent  causes  signifi- 
cant increase  in  local  control  and  self  help  groups  who  need  many 
individual  networks. 
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Transmission 


Direct  Broadcast  Service 


High  Definition  Television 


• Voice  S to re-And -Forward 


Wrist  Radio 


Antenna  Material 


Satellite  Material 


Fiber  Optics 


Geo-Stationary  Platform 
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9.4 

11.0 

12.5 

14.1 

SATELLITE  IHPORTATION  OF 

0.6 

1.9 

3.2 

4.5 

5.8 

7.0 

0.3 

9.6 

11. P 

12.3 

SELF-HELP 

0.4 

1.2 

1 .9 

2.7 

3.5 

4*2 

5.0 

5 • B 

7.7 

9.7 

11.6 

11.6 

11.6 

11 .6 

11.6 

TABLE  B-8 

EVENT  CROSS  IHRACT  RATINGS 


HDF’S 


KPF'S 
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I TOUai  INPUT  tCVICES 
3 SMART  CAROS 

3 VOICE  RECOGNITION 

4 HANR  HELP  TERMINALS 

5 MON-IMPACT  PRINTING 
4 FLAT  OUTPUT  PANELS 
7 MICROPROCESSOR 

B NICROMEMORIES 

9 B10CIIIP3* 

10  FIFTH  GENERATION  CO 

II  ARTIF  INTEL,  EXP  MA 

12  SELF -PROGRAMMING  CO 

13  UNIVERSAL  PROGRAMMl 

14  TERNXNAL/COMPUTER  C 

15  STANOARPIZATION  OF 
14  PIRECT  BROAPCAST  SE 
17  HIGH  PFFINITION  TEL 

ra  10  VOICE  STORE  AND  FOR 

1 19  WRIST  RADIO 

2 20  ANTENNA  MATERIAL 

21  SATELLITE  MATERIAL 

22  FIDER  OPTICS 

33  GEO-STATIONARY  PLAT 

24  PROSPERITY 

25  RECESS tON/PCPRESSIO 
24  CONUNICATIONS  BUSIN 
27  RESOURCES  - CRITICA 
20  GLOBAL  ECONOMY 

29  INDUSTRIES  IN  SPACE 

30  DOMESTIC  INTERNATIO 

31  LIMITED  WARS 

32  ORBIT  SHARE 
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34  WORK  AT  HOME 
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34  SELF-HELP 
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TABLE  B-9 


in 


HODIFICD  MORMALI2EI!i  PB09ABIL1TY  Or  OCCURENCE  FOR  HOF'S  FOR  EACH  YEAR 


YEARS 


HOF'S 


1900  1901 


TOUCH  INTtlT  DEVICES 
SHART  CARDS 
VOICE  RECOGNITION 
HAND  HELD  TERHINALS 
NON-IHPACT  miNTlNO 
FLAT  OOTFOT  PANELS 
HICROPROCESSOR 
HICROHEHORIES 
RIOCHIPS 

FIFTH  GENERATION  COHPOTER 
ART  IF  INTEL,  EXP  HACHINES 
SELF-PROORAHHINO  COHPUTER 
UNIVERSAL  PROORAHHINO  LAN 
TERN I HAL /COHPOTER  COHPATA 
STANDARDIZATION  OF  SOFTHA 
W DIRECT  DROADCAST  SERVICE 
M HIGH  DEFINITION  TELEVISIO 
VOICE  STORE  AND  FORUARO 
WRIST  RADIO 
ANTENNA  HATERIAL 
SATELLITE  HATERIAL 
FINER  OPTICS 
GEO- STATIONARY  PLATFORH 
PROSPERITY 
RECESSION/DEPRESS ION 
COHUNICATIONS  DUSINESS  SH 
RESOURCES  - CRITICAL  NEED 
GLODAL  ECONOHY 
INDUSTRIES  IN  SPACE 
DOHESTIC  INTERNATIONAL  SA 
LiniTED  WARS 
ORDIT  SHARE 

ACCEPTANCE  OF  TECHNOLOGY 
WORK  AT  HONE 

SATELLITE  IHPORTATION  OF 
SELF-HELP 


1902 

1903 

1904 

198S 

1906 

1907 

1900 

1909 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

0.2 

1.0 

1.7 

2.4 

2.9 

3.4 

3.9 

4.6 

5.5 

7.2 

9,6 

9.6 

9.6 

9.6 

9.6 

9.6 

9.6 

1.1 

2.0 

4.6 

6.4 

7.9 

9.1 

9.1 

7.4 

7.4 

7.4 

7.4 

7.4 

7.4 

7.4 

7.4 

0.5 

1.2 

2.0 

2.7 

3.5 

4.3 

5.1 

5.9 

6.6 

7.7 

0.7 

9.5 

10.2 

10.7 

10.7 

0.1 

1.0 

2. 1 

3.5 

4.0 

6.1 

7.2 

0.3 

0.3 

0.2 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

0.3 

0.9 

1.6 

2.4 

3.1 

3.0 

4.5 

5.2 

6.1 

6 . IJ 

7.5 

8.0 

0.4 

0.4 

0 • ^ 

0.4 

0*4 

0.2 

1.0 

2.0 

3.0 

4.0 

5.0 

5.V 

6.0 

7.5 

0.1 

0.6 

0.9 

9ol 

9.  1 

9oi 

0.0 

2.0 

4.0 

5.9 

6.4 

6.1 

6.1 

6.1 

6.1 

6. 1 

6.1 

6.1 

6. 1 

6.1 

6.1 

^ • 1 

6.1 

4 • 1 

0.0 

2.3 

3.0 

5.2 

6.4 

7.0 

6.6 

6.6 

6.6 

6.6 

6.6 

6.6 

6.6 

6.6 

6.6 

6.6 

6*6 

0.4 

0.9 

l.S 

2.2 

2.9 

3.6 

4.2 

4.9 

0.2 

1.1 

2.3 

3.5 

4.9 

6.2 

7.3 

8.3 

9.0 

9.4 

9.4 

9.0 

8.1 

0.2 

0.0 

1.5 

2.3 

3.1 

3.9 

4.6 

5.3 

5.0 

6.2 

6.5 

6.7 

6.0 

0.3 

0.9 

1.7 

2.6 

3.3 

4.5 

5.3 

6.1 

6.8 

7.4 

7.7 

7.9 

1.1 

3.6 

6.0 

7.1 

0.1 

0.9 

9.6 

10.1 

10.1 

10.1 

10.1 

10.1 

0.9 

2.4 

4.0 

5.5 

6.5 

7.2 

7.3 

6.9 

6.9 

6.9 

6.9 

6.9 

6.9 

6.9 

6.9 

6.9 

0.2 

1.1 

2.0 

2.9 

3.0 

4.7 

5.6 

7.0 

0.3 

9.5 

10.5 

10.5 

10.5 

10.5 

10.5 

0.0 

1.0 

2.0 

3.0 

4.0 

5.0 

6.6 

7.2 

7.6 

7.6 

7.6 

7.6 

7.6 

7.6 

7.6 

7.6 

1.0 

3.4 

5.0 

7.1 

7.9 

0.4 

0.4 

0.4 

8.4 

0.4 

8.4 

8.4 

0.4 

0.0 

1.0 

2.9 

4.0 

4.9 

5.7 

6.5 

7.1 

7.1 

7.1 

7.1 

7.1 

7.1 

7.1 

7.1 

7.1 

7.1 

0.2 

1.1 

2.3 

3.6 

4.9 

6 . 

7.4 

0.4 

9.2 

9.5 

9.4 

8.9 

7.9 

0.9 

2.5 

4.1 

5.6 

7.1 

0.0 

0.1 

0.1 

0.1 

0.1 

0.1 

8.1 

8.1 

8.1 

0.2 

1.1 

2.1 

3.2 

4.4 

5.5 

6.5 

7.6 

0.5 

9.1 

9.4 

9.3 

9.3 

9.3 

0.0 

2.1 

3.3 

4.5 

5.1 

5.7 

6.3 

6.0 

7.3 

7.0 

7.0 

7.0 

7.0 

7.0 

7.0 

7.8 

0.1 

0.4 

0.7 

1.1 

1.5 

2.0 

2.4 

2.0 

3.3 

1.3 

2.6 

3.2 

3.2 

2.0 

2,0 

1.1 

0.2 

10.5 

10.5 

10.5 

to. 5 

10.5 

10.5 

10.5 

10.5 

0.0 

l.S 

1.9 

1.9 

1.4 

0.7 

7.7 

7.7 

7.7 

7.7 

7.7 

7.7 

7.7 

7.7 

7.7 

7.7 

7.7 

7.7 

0.9 

3.5 

5.0 

9.1 

9.1 

9. 1 

9.1 

9.1 

9.1 

9.1 

9.1 

9.1 

9.1 

0.9 

2.6 

4.2 

4.9 

5.7 

6.5 

7.4 

0.5 

0.5 

0.5 

0.5 

0.5 

8.5 

8.5 

8.5 

0,2 

1.1 

2.1 

3.1 

4.0 

5.0 

r^.G 

6.4 

6.9 

7.4 

7.9 

0.4 

0.9-- 

l.S 

2.2 

2.8 

3.5 

4.1 

4.0 

5.3 

0.2 

1 .3 

2.5 

3.0 

5.0 

6.2 

7.3 

0.6 

9.6 

10.6 

11.4 

12.1 

12.1 

0,6 

1.7 

2.7 

3.9 

6.1 

6.1 

6.1 

6.1 

6.1 

6.1 

6.1 

6.1 

6.1 

6.1 

6.1 

6.1 

6.1 

6.1 

6.1 

0.0 

2.0 

3.2 

4.3 

4.0 

5.2 

5. '6 

6.0 

6.4 

6.0 

7.3 

7.3 

7.3 

7,3 

7.3 

7.3 

7.3 

0.1 

0.9 

1.9 

2.9 

4.0 

5.0 

6.0 

7.1 

7.7 

7.7 

7.0 

7.0 

7.0 

7.0 

7.0 

7.0 

7.0 

0.0 

0.4 

0.9 

1.5 

2.2 

3.0 

3.7 

4.5 

5.2 

5.9 

6.6 

7.5 

0.0 

7.9 

7.1 

0.4 

1.3 

2.1 

2.9 

3.6 

4.4 

5.0 

5.6 

6.8 

0.3 

1.1 

2.0 

3.0 

4.1 

5. 1 

6.1 

7.0 

0.0 

9,5 

0.7 

0.7 

R.7 

0.7 

0.7 

° S 
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nnF*s 


1 2 3 4 S 6 


1 TOUCH  INPUT  DEVICES  1100 

2 SNORT  CORDS  0000 

3 VOICE  RECOOHITIOH  0000 

4 IIOND  HELD  TERHINOLS  110  1 

5 NIMI-inroCT  PRINTIMO  0 0 0 0 

0 PLOT  OUTPUT  PONELS  0000 

7 NlCROPROCESSOR  2211 

0 niCRONENORIES  O O O 0 

9 DI0CH1P8  0000 

10  FIFTH  OENEROTION  C0NPUTER8  0000 

11  RRTIF  INTEL,  EXP  NACHINES  O O O O 

12  SELF-PROCRAMNINO  CONPUTERS  0000 

13  UNIVERSAL  PROGRANNINO  LANGUAGE  0000 

14  TERNINAL/CONPUTER  CONPATADILIT  0000 

15  STANDARDIZATION  OF  SOFTWARE  0001 

t«  DIRECT  DROADCAST  SERVICE  0000 

17  HIGH  DEFINITION  TELEVISION  0000 

10  VOICE  STORE  AND  FORWARD  ~1  ~1  00 

1?  WRIST  RADIO  Ills 

20  antenna  HATERIAL  1111 

21  SATELLITE  HATERIAL  1111 

22  FIKR  OPTICS  1111 

23  GEO-STATIONARY  PLATFORN  1111 

24  PROSPERITY  2224 

25  RECESSION/DEPRESS ION  "1  “1  ~1  "2 

26  CONUNICATIOHS  DUSINESS  SHAKE  D 1 1 O 0 

27  RESOURCES  - CRITICAL  NEED  '1  "1  00 

20  GLODAL  ECONONY  O 1 O O 

27  INDUSTRIES  2M  SPACE  0100 

30  DOHCSTIC  INTERNATIONAL  SATELLI  1110 

31  LiniTED  WARS  ~1  ~1  00 

32  ORDIT  SHARE  “1  “1  *1  “1 

33  ACCCPTANCE  OF  TECHNOLOGY  0003 

34  WORK  AT  HONE  2200 

35  SATELLITE  INPORTATION  OF  WORKE  O 1 O O 

36  SELF-HELP  2000 


1 


TABLE  B-10 


IIENT  IHPACTS  ON  SERVICES 


SERVICES 

9 10  It  12  13  14  15  16  17  10  19  20  21  22  23  24  25  26  27  20  29  30  31 


0 5 3 

0 3 2 

0 3 3 

0 2 1 

0 O O 
0 0 0 

2 1 I 

3 1 i 

111 

1 1 1 
111 
111 
0 0 0 

0 1 O 

0 0 2 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

1 1 1 
-1  -1  '1 

0 0 0 
0 0 0 
o o o 
0 0 0 
O O 0 
0 0 0 
0 0 0 
0 0 0 
0 0 3 

o o o 

0 0 3 


10  2 
10  0 
3 0 0 

1 O 1 

0 0 1 

0 0 1 

10  1 
1 2 1 

1 p 1 

0 0 0 

o o o 

0 0 0 

0 0 0 

10  0 
0 0 3 

0 0 0 

0 0 0 

•2  0 0 

O 0 1 

0 0 0 

0 0 0 

o o o 

0 0 0 

112 

-1  -1  "1 

0 0 0 

0 0 0 

o o o 

0 0 1 

0 0 0 

o o o 

0 0 0 

2 0 5 

2 0 0 

0 0 2 

0 0 0 


0 13 
O ~1  '2 
0 0 1 
0 O 1 
O O 1 
0 0 0 
O O 0 
0 0 0 
O O 0 
-0  5 5 
0 0 0 
O O O 
0 0 0 


5 0 0 

3 0 3 

2 11 
10  0 

0 0 O 

0 0 0 
2 11 
2 1 1 

1 I 1 
0 0 0 
10  0 
10  0 
0 0 0 

1 O O 

2 0 0 
2 0 0 
O O O 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
o o o 
0 0 0 
2 11 

-1  "1  ~1 
0 0 0 
-2  0 0 
coo 
o o o 
5 0 0 

0 o o 
0 0 0 
5 0 0 

10  0 
o o o 
0 0 0 


0 2 2 
0 2 0 
0 0 1 
O O O 
0 0 0 
O O 1 
2 2 3 

2 2 3 

2 2 3 

O 0 0 

O O O 
0 0 0 
0 0 0 
O O O 
O O O 
-2  5 0 

2 3 0 

0 0 0 
2 2 2 
2 2 2 
5 2 2 

0 O O 

1 1 1 

2 3 5 

~1  -X  -5 

O O O 

0 0 3 

10  1 
2 3 5 

1 1 1 
0 0 1 

-1  “1  -1 
12  5 

0 0 2 
O O 1 
0 0 1 


ORIGINAL  PAcr 
OF  POOR  QUALITY 


TABLE  B-11 

IMPACTED  BASELINE  FORECAST  FOR  EACH  SERVICE  FOR  EACH  YEAR 


SERVICE 

VOICE  (1 000s  HVCs) 

MTS  (RE  3IDENTIAL) 

MTS  (BUSINESS) 

private  line 

MOBILE 
PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 

OCCASIONAL 

CATV  MUSIC 

RECORDING 

TOTAL 

DATA  (TERABITS/YR) 

DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  30B  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATIN'"^  WORD  PROCE 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 

TOTAL 

VIDEO  (TRANSPONDERS) 

NETWORK 

CATV 

OCCASIONAL 
RECORDING  CHANNEL 
TELECONFERENCING 

TOTAL 


YEAR 

1980 

1990 

2000 

593.0 

1319.2 

2896.7 

1588.0 

4215.0 

9702.4 

6UU.U 

2649.4 

7147.7 

l.if 

36.7 

117.6 

0.3 

1.8 

2.6 

0.5 

2.0 

3.2 

1.2 

2.4 

3.7 

0.1 

0.3 

1.2 

0.0 

0.0 

0.9 

2828.9 

8226.8 
^ . «» 

19875.9 

m.o 

1460.8 

6844.5 

304.0 

951.8 

1755.6 

380.0 

2167.6 

8715.4 

165.0 

1413.6 

2825.2 

165.0 

1462.9 

3842.5 

94.0 

277.2 

545.6 

0.0 

361.7 

1084.2 

0.2 

5.1 

13.5 

48.5 

316.0 

1025.1 

235.5 

549.4 

1253.0 

17.1 

131.2 

519.3 

1.2 

1.6 

2.2 

0.4 

0.9 

1.8 

12.0 

254.3 

468.4 

0.1 

321.7 

1258.3 

0.1 

0.8 

3.6 

5.3 

163.3 

944.4 

1892.3 

9839.9 

31102.6 

10.0 

42.9 

42.0 

34.0 

82.4 

68.2 

19.0 

55.4 

47.9 

0.0 

0.0 

2.7 

3.0 

155.9 

245.3 

66.0 

336.7 

406.0 

B-27 


TABLE  B-12 

PERCENT  DIFFERENCE  BETWEEN  BA^INE  AND  IMPACTED  BASELINE  FORECASTS 


SERVICE 


VOICE 

MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 
PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 

OCCASIONAL 

CATV  MUSIC 

RECORDING 

TOTAL 

DATA 

DATA  TRANSFER 
BATCH  PROCESSING 
DATA  FNTRY 
REMOTE  DOB  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCE 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 

TOTAL 

vip^ 

network 

CATV 

OCCASIONAL 
RECORDING  CHANNEL 
TELECONFERENCING 

TOTAL 


1980 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


YEAR 

1990 


3.1 
2.4 
1.6 

5.2 
(1.5) 
(1.5) 

0.2 

1.0 

0.0 

2.3 


4.3 

4.4 

10.6 

9.2 

13.0 

3.4 

6.9 

3.9 

5.3 

1.0 

12.1 
0.0 
7.1 

18.6 

17.0 

1.4 
4.0 

8.3 


2.2 

8.4 

6.6 

0.0 

12.2 

9.0 


200?^ 


9.8 

9.1 

5.7 
14.0 
(0.9) 
(0.9) 

1.7 

1.8 
8.6 

8.0 


9.7 
7 

19 

21.8 

24.4 

4.9 

8.8 
6.0 

9.9 

1.9 

29.7 

0.0 

10.4 

30.1 

37.2 
3.0 
5.6 

15.7 


4.9 

19.6 
16.9 

32.6 

42.6 

30.1 


ORiGiKAL  rr. 

OF  POOR  QUALITY 
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APPENDIX  C 

MAPJCET  DISTRIBUTION  MODEL 


The  market  distribution  model  (MDM)  is  a set  of  internal  programs  (see  Figure 
C-1)  used  to  facilitate  the  interface  between  market  research  and  the  quantita- 
tive results  which  are  needed  to  support  market  planning.  It  uses  64  data  bases 
(as  given  below  in  Table  C-1)  along  with  algorithms  relating  size  and  distance  to 
determine  the  attractiveness  between  standard  metropolitan  statistical  areas 
(SMSAs).  This  relationship  was  developed  for  each  of  the  31  services  in  the 
baseline  forecast  (using  the  percentages  given  in  Table  C-2)  based  on  primary 
and  secondary  research  as  to  the  relationship  of  the  data  bases  to  the  services. 
This  allowed  the  traffic  to  be  spread  throughout  the  United  States  to  the  various 
SMSAs.  The  steps  below  explain  in  more  detail  the  use  of  MDM. 

1.  Determine  the  desired  geographic/market  segment  to  be  addressed. 

2.  Select  a set  of  data  bases  from  within  the  MDM  which  reflect  the 
service's  char  xteristics. 

3.  Develop  weighting  factors  for  each  selected  data  base.  The 
weighting  factor  represents  s statistical  measure  which  assigns  a 
relative  value  to  each  data  base  to  reflect  their  individual 
importance. 

4.  The  computerized  model  is  then  utilized  to  record  assumptions  for 
the  weighting  factors,  statistically  validate  applicability  of  data  base 
selection  to  form  a weighted  sum  of  the  data  bases  (all  of  which  have 
been  converted  to  percentages),  and  then  use  the  distance  sensitivity 
measure  as  an  input  to  an  algor:"'  m which  converts  the  total  static 
data  base  to  a dynamic  (flow)  one. 

5.  This  newly  formed  dynamic  data  base  is  combined  in  a weighted 
fashion  with  the  previously  selected  dynamic  data  bases  to  create  a 
final  SMSA  paired  service  which  contains  a relative  value  measuring 
commuriication  potential  between  all  selected  SMSA's. 

6.  This  result  is  normalized  so  that  the  total  of  all  individual  route 
values  between  SMSA's  sums  to  100%. 

7.  The  data  file  can  now  be  used  to  examine  the  relative  demand 
potential  between  SMSA  pairs. 
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A unique  aspect  of  this  model  is  the  creation  of  "artfficia!  SMSAs."  An  artificiai 

SMSA  « created  to  represent  that  area  of  a state  iocated  outside  of  the 

designated  SMSA.  The  statistics  for  this  area  are  created  by  subtracting  the 

esignated  SMSA  statistics  from  the  state  stttistics.  For  instance,  population  of 

an  artificial  SMSA  is:  State  population  - State  Designated  SMSAs.  More  detail 

on  the  creation  and  use  of  artificial  SMSAs  is  given  in  the  Net  Long  Haul 
Appendix. 


FIGURE  C-1.  MARKET  DISTRIBUTION  MODEL 
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TABLE  C-1.  FILES  USED  WITH  MDM 


FILE  NAME 
SMSA  Number 

2.  SMSA  Name 

3.  Regional  Name 
SCSA  Numbers 

5.  Time  Zones 

6.  Artificial  VficH  Coordinates 

7.  State  Capital 

8.  Land  Area 

9.  Population 

1 0.  Projected  1 990  population 
in  thousands  and  % change 
1980  to  1990 


SMSA  SOURCE 

Commerce 
Commerce 
Commerce 
Rand  McNally 
Standard  Table 

1 980  Census 

Census  of 
Governments 


STATE  SOURCE 


Almanac 

1980  Census 

1981  Rand 
McNally  (R/M) 


11. 


12. 

13. 


15. 


16. 

17. 


18. 


19. 


Number  of  locations  over  1 00,000 

Number  of  locations  over  50,000 

Number  of  locations  over  25,000 

Number  of  locations  over  10,000 

Number  of  locations  over  5,000 

Number  of  locations  over  2,500 

Number  of  locations  over  1,000 

1 979  Per  Household  Income 
(top  100,  whole  dollars) 

Personal  Income 


Marketing 

Institute 


Economics 


1978 

1990 

2000 


Bureau  of  Economic 
Affairs  1980  (B.E.A.) 
B.E.A. 

B.E.A. 


20.  Employment  (Non  Farm) 
1978 
1990 
2000 


B.E.A. 

B.E.A. 

B.E.A. 


R/M 

R/M 

R/M 

R/M 

R/M 

R/M 

R/M 

R/M 


TABLE  C-l.  FILES  USED  WITH  MDM  (Continued) 


FILE  NAME  SMSA  SOURCE  STATE  SOURCE 


21.  Transportation,  Communica- 
tions and  Public  Utilities 
Employment 


1978 

1990 

2000 

B.E.A. 

B.E.A. 

B.E.A. 
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22. 

Retail  Trade  Employment 
1978 
1990 
2000 

B.E.A. 

B.E.A. 

B.E.A. 

23. 

Finance,  Insurance  and  Real 
Estate  Employment 
1978 
1990 
2000 

B.E.A. 

B.E.A. 

B.E.A. 

- 

24. 

Service  Employment 
1978 
1990 
2000 

B.E.A. 

B.E.A. 

B.E.A. 

25. 

Population 

1978 

1990 

2000 

B.E.A. 

B.E.A. 

B.E.A. 

26. 

Number  ol  Residential 
Telephones 

FCC  Common  Carrier 
Statistics 

FCC  Stats  1980 

27. 

Number  of  One-Way  CATV 
Households 

Te!“'^ision  Fact- 
Book  1980 

Television 
Fact-Book  1980 

28. 

Number  of  Two-Way  CATV 
Households 

Television  Fact- 
Book  1980 

Television 
Fact-Book  1980 

29. 

College  Population 

1977  Census  of 
Governments 
(Census  Bureau  1979) 

1977  Census  of 
Governments 

30. 

Number  of  Business 
Telephones 

FCC  Stats  1980 

FCC  Stats  1980 

31. 

1977  Number  of  Hospital 
Beds  (in  thousands) 

1977  Census 
(Data  Book) 

1977  Census 
(Data  Book) 
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TABLE  C-1.  FILES  USED  WITH  MDM  (Continued) 


FILE  NAME 

SMSA  SOURCE 

32. 

Number  of  Headquarters 
of  Top  1,000  Industrial 
Corporations 

Fortune  Double 
500  Directory 

33. 

Number  of  Top  50  Commer- 
cial Bank  Headquarters 

R/M 

34. 

Number  of  Top  50  Insurance 
Company  Headquarters 

R/M 

35. 

Number  of  Top  50  Retailing 
Company  Headquarters 

R/M 

36. 

Number  of  Top  50  Transport- 
ation Company  Headquarters 

R/M 

37. 

1977  Total  Bank  Deposits  in 
Millions  of  Dollars  - 3une 

State/Metropolitan 
Area  Data  Book  1979 

38. 

Automatic  Clearing  House 
Locations  and  Federal 
Reserve  Locations 

Federal  Reserve 
Board  1982 

39. 

1978  Retail  Sales  ($1,000) 

Federal  Reserve 
Board  1981 

40. 

Value  Added  by  Manufacturing 

R/M 

41. 

Principal  Business  Center 
Interaction  (City  Rating) 

R/M 

42. 

TWX  Billings 

WU  - 1978 

43. 

TWX  Billings  Elapsed  Time 

WU  - 1978 

44. 

TWX  Terminals 

WU  - 1978 

45. 

Telex  Terminals 

WU  - 1978 

46. 

Microwave  Circuits 

WU  - 1978 

47. 

Prime  AT&T  Market 

WU  - 1982 

48. 

WU  Prime  Rate  Center 

WU  - 1982 

49. 

Mail  Flow 

U.S.P.S.  - 1977 
(Mail  Flow) 

STATE  SOURCE 
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TABLE  C-1.  FILES  USED  WITH  MDM  (Continued) 


FILE  NAME 

SMSA  SOURCE 

STATE  SOURCE 

50. 

P.O.  Electronics  Mail 
Facilities 

1982-  U.S.P.S. 

51. 

Number  of  M<iin  Frames  Used 
in  Business,  Finance  and 
Insurance 

International  Data 
Corporation  1980 

• 

52. 

Computer  Terminal  Locations 

1980 

53. 

Computer  and  Data  Processing 
Receipts 

1977  Economic  Census 

Receipts  of  Management, 
Consulting  and  P.R.  Services 
Industries  (in  millions  of 
dollars) 

1977  Economic  Census 

55. 

Manufacturing  Industry 
Employment 

1977  Census  of  Whole- 
Trade 

56. 

EBI  - Economic  Business 
Indicator 

Sales  and  Marketing 
Management  Magazine 

57. 

Number  of  Earth  Stations 

Satellite  Review  Book 

58. 

1977  Local  Full-Time 
Government  Employees 

1977  Census  of 
Governments 

59. 

Full-Time  State/Local 
Employees  (in  thousands) 

1977  Census  of 
Government 

60. 

1976  Total  Federal  Employees 
(as  of  December) 

1978 

1990 

2000 

Commerce  1977  Census 
of  C'^vernments 

1 977  Census  of 
Governments 

61. 

Total  Military  Employees 
1978 
1990 
2000 

Commerce  1977  Census 
of  Governments 

1 977  Census  of 
Governments 

62. 

Federal  Government  Data 
Processing  Inventory 

General  Services 
Administration 

63. 

Federal  Government  Workers 
in  Data  Processing 

General  Services 
Administration 

64. 

WESTAR  Services 

WU  - 1977 
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TABLE  C-2.  PERCENTAGES  (WEIGHTINGS)  USED  TO  REELECT  DATA  BASE  AND  SERVICE  RELATIONSHIPS 


• -.-I 


DATA  BASES 


SERVICES 

JL 

26 

30 

37 

60 

21 

12 

IL  12 

Z2 

50 

20 

24  ^ 

59 

38 

52 

21 

MTS  (Residential) 
MTS  (Business) 

20 

50 

ttO 

10 

10 

20 

10  10 

10 

10 

10 

Private  Line 

liO 

15 

10 

10 

10 

15 

Mobile 

Public  Radio  - LD 
Commercial  and  Religious  - LD 
Occasional  - LD 
CATV  Music  - LD 

10 

50 

15 

10 

10 

5 

Recording  - LD 
Data  Transfer 

10 

20 

10 

15 

10 

5 

5 

15 

10 

Batch  Processing 

10 

20 

10 

15 

10 

5 

5 

15 

10 

Data  Entry 

10 

20 

10 

15 

10 

5 

5 

15 

10 

Remote  Job  Entry 

10 

20 

10 

, 

15 

10 

5 

5 

15 

10 

Inquiry/Response 

10 

20 

10 

15 

10 

5 

5 

15 

10 

Timesharing 

10 

20 

10 

15 

10 

5 

5 

15 

10 

U5PS/EMSS 

10 

20 

20 

10 

15 

10 

5 

5 

5 

10 

Mailbox 

10 

20 

20 

5 

5 

15 

10 

5 

10 

Administrative  Messages 

10 

20 

20 

5 

5 

15 

10 

5 

10 

Facsimile 

10 

20 

20 

5 

5 

1 

15 

10 

5 

10 

Communicating  Word  Processors 

10 

20 

20 

5 

5 

15 

10 

5 

10 

TWX /Telex 

10 

20 

20 

5 

5 

15 

10 

5 

10 

Maiigram/Tclegram/Money  Orders 

30 

10 

10 

i 

Point  of  Sale 

30 

10 

10 

30 

10 

10 

Videotext/Teletext 

10 

10 

10 

25 

20 

10 

5 

Telemonitoring  Service 
Secure  Voice 

50 

20 

10 

15 

20 

20 

60 

5 

Network  - LD* 

CATV  - LD 
Occasional  - LD 
Recording  Channel  - LD 
Teleconferencing  - LD 

•LD  - AH  radio  and  video  traffic  is  defined  as  satellite  traffic. 
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APPENDIX  D 

PC5TENTIAL  CPS  USER  CLASSES  AND  TlffilR  CHARATERISTICS 
D.1  INTRODUCTION 


The  purpose  of  Task  1.2,  Potential  CPS  User  Classes,  was  to  identify  and 
characterize  the  classes  of  potential  CPS  users.  The  classes  identified  were 
subgroups  of  the  generai  categories  of  business.  Government,  institutional  and 
private  users.  Over  100  characteristics  were  used  to  describe  each  subgroup. 
Information  used  to  identify  and  characterize  the  various  users  was  obtained 
from  primary  and  secondary  research  efforts. 

D.2  MA30R  STEPS 

The  following  major  steps  were  conducted  in  the  development  of  the  descriptions 
of  potential  CPS  user  classes: 

a.  Selection  of  a sample  of  users  for  telephone  interviewing 

b.  Development  of  the  interview  procedure 

c.  Conducting  the  interviews 

d.  Analysis  of  the  survey  results. 

Each  of  these  steps  are  briefly  outlined. 

D.3  SELECTION  OF  SAMPLE 


Selecting  the  sample  of  users  to  interview  involved  the  following  activities: 

a.  Conducting  secondary  research  to  identify  potential  user 
classes  and  representatives  of  the  classes  and  to  define  these 
classes. 

b.  Reviewing  lists  of  users  representing  most  subclasses  of  users 
throughout  the  United  States. 

c.  Identifying  users  through  Western  Union's  network  of  500  Sales 
Managers  and  Representatives  liiroughout  the  United  States. 
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The  definitions  of  the  potential  user  classes  are  presented  in  Table  D*l.  Over 
1,500  representatives  of  business,  Government  and  institutional  classes  were 
identified  (the  effort  involving  private  users  is  described  below),  and  about  20 
percent  (i.e.,  300)  were  selected  for  interviewing.  Representatives  were 
selected  on  the  basis  of  the  total  number  of  representatives  in  their  user  class, 
geography,  and  size.  Size  was  defined  in  terms  of  sales  dollars,  number  of 
employees,  and/or  number  of  customer /clients. 

An  effort  was  made  to  collect  information  on  private  users  from  public  and 
private  organizations  known  or  believed  to  have  relevant  information  about  the 
telecom municaticm  needs  of  private  users.  The  following  organizations  were 
contacted: 

a.  Agriculture  Research  Institute 

b.  Bertman  Cable  Consulting  Group 

c.  Business  and  Industry  Division  - Bureau  of  the  Census 

d.  Business  Outlook  Division  - Department  of  Commerce 

e.  Economic  Division  > Federal  Communications  Commission 

f.  Information  Industry  Association 

g.  National  Apartment  Association 

h.  National  Association  of  Realtors 

i.  National  Cable  Television  Association 

).  National  Mutlihousing  Council 

k.  National  Telecommunications  and  Information  Administration 

l.  National  Rural  Telephone  Cooperative  Association 

m.  Office  of  Multifamily  Housing  Develq>ment  - Department  of 
Housing  and  Urban  Development 

n.  Office  of  Policy  Development  and  Research  - Department  of 
HcHising  and  Urban  Development 

o.  Satellite  Television  Corporation 

p.  Statistical  Reporting  Service  - Department  of  Agriculture 

q.  Subcommittee  on  Telecommunications  - U.S.  House  of 
Representatives 

r.  Communications  Satellite  Corporation 
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Some  information  was  obtained  on  the  volume  of  telephone  traffic,  interest  in 
direct  broadcast  services,  and  price/demand  relationships  for  residential  homes, 
multi-family  dwellings  and  farms.  However,  this  information  was  too  limited 
and  too  inconsistent  to  analyze  and  present.  Consequently,  no  further  effort  was 
spent  on  characterizing  the  private  users,  and  ail  subsequent  discussions 
presented  below  pertain  only  to  business,  Government  and  institutional  user 
classes. 


D.4  DEVELOPMENT  OF  INTERVIEW  PROCEDURES 

Development  of  the  interview  procedures  and  instrumentation  involved  the 
following  activities: 

a.  Drafting  the  guidelines  and  the  interview  instrument 

b.  Field  testing  the  procedure  and  the  instrument 

c.  Making  necessary  modifications  and  improvements  based  on 
test  results. 

The  final  user  survey  is  presented  after  Table  D-1.  The  first  page  summarizes 
the  contents  of  the  instrument  which  include:  introductory  information, 

interviewee  information,  user  information,  and  information  on  general 
communications,  voice,  data  and  video. 

D.5  CONDUCTING  THE  INTERVIEWS 

Of  the  300  representatives  selected  for  telephone  interviewing,  253  were 
actually  interviewed  and  provided  information  on  the  major  items  covered  in  the 
interview.  About  fifteen  percent  (i.e.,  47)  were  not  included  because  they  were 
not  reachable,  would  not  cooperate  or  provided  insufficient  information  to  be 
included. 


D.6  ANALYSIS  OF  SURVEY  RESULTS 


Highlights  of  the  user  survey  are  presented  in  Table  D-2.  These  highlights  are 
presented  in  terms  of  the  sample,  budget,  volume,  price-demand-performance, 
customer  premise  services  (i.e,,  use,  features  influencing  use,  actual  result  of 
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use)  and  needs  and  services  (i.e.,  new  delivery  modes/applications,  intra-  inter- 
needs, channel  rates  in  use,  peak  hojrs,  and  video  teleconferencing  use). 

Following  Table  D-2  are  over  100  tables  presenting  the  analysis  of  each  item  in 
the  user  survey.  The  question  number  which  generated  the  data  that  were 
analyzed  in  the  table  is  noted  in  the  heading  of  each  table. 


TABLE  D- 1 . . EFINITIONS  OF  USER  CLASSES 


BUSINESS 

Manufacturing  (20  - 39) 

Includes  establishments  engaged  in  the  mechanical  or  chemical  transformation  of 
materials  or  substances  into  new  products.  Establishments  are  usually  described 
as  plants,  factories,  or  mills  and  characteristically  use  power  driven  machines 
and  materials  handling  equipment.  Establishments  engined  in  assembling 
component  parts  of  manufactured  products  are  also  consider^  manufacturing  if 
the  new  product  is  neither  a structure  nor  other  fixed  impro''2ment.  Also 
included  is  the  blending  materials  such  as  lubricating  oils,  plastics,  resins  or 
liquors. 

The  new  product  of  a manufacturing  establishment  may  be  "finished”  in  the  sense 
that  it  is  ready  for  utilization  or  consumption,  or  it  may  be  "semifinislied"  to 
become  a raw  material  for  an  establishment  engaged  in  further  manufacturing. 

Transportation  (40  - 47) 

Includes  establishments  providing  to  the  general  public  or  to  other  business 
enterprises  passenger  and  freight  transportation. 

Utilities  (48  - 49) 

Includes  the  establishment  engaged  in  the  generation,  transmission  and/or 
distribution  of  electricity,  gas,  steam,  or  common  carrier  methods  of 
communication. 

Retail/Wholesale  (50  - 59) 

Retail  includes  establishments  engaged  in  selling  merchandise  for  personal  or 
household  consumption,  and  rendering  services  incidental  to  the  sale  of  the 
goods.  Often  retail  establishments  at  e classified  by  kind  of  business  according  to 
the  principle  lines  of  commodities  sold  (groceries,  hardware),  or  the  usual  trade 
designation  (drug  store,  cigar  store). 

Wholesale  includes  establishments  or  places  of  business  primarily  engaged  in 
selling  merchandise  to  retailers  or  to  wholesalers  acting  as  agents  or  brokers  in 
buying  merchandise  for  or  selling  merchandise  to  such  persons  or  companies. 

Finance/Insurance  (60  - 67) 

Includes  establishments  operating  primarily  in  the  fields  of  finance,  insurance 
and  real  estate.  Finance  includes  banks  and  trust  companies,  credit  agencies 
other  than  banks,  holding  companies,  other  investment  companies,  brokers  and 
dealers  in  securities  arwl  commodity  contracts,  and  security  and  commodity 
exchanges.  Insurance  covers  carriers  of  all  types  of  insurance  and  insurance 
agents  and  brokers.  Real  estate  includes  owners,  lessors,  lessees,  buyers,  sellers, 
agents  and  developers  of  real  estate. 


TABLE  D-1.  DEFINITIONS  OF  USER  CLASSES  (Continued) 


Professional  Business  Services  (73  - 89) 


IiKiudes  establishments  primarily  engaged  in  rendering  services,  not  elsewhere 
classified,  to  business  establishments  on  a fee  or  contract  basis,  such  as 
advertising,  maiiir^  services;  building  maintenance  services;  employment 
service;  management  and  consulting  services;  protective  services,  equipment 
rental  and  leasing  (except  finance  leasing),  commercial  research,  development 
and  testing,  photofinishing,  and  pers(Hial  supply  services. 

Other  Miscellaneous  Business  (01  - 89) 

Includes  those  business  servies  not  elsewhere  classified. 


GOVERNMENT 
Federal  (91  - 97,  43) 

Includes  offices  of  the  Executive,  Legislation  and  Jidiciary  Branches  of  the  U.S. 
Government. 

State  and  Local  (91  - 97) 

Includes  offices  of  Executive,  Legislative  Bodies  and  General  Government  not 
elsewhere  classified. 


INSTITUTION 
Health  (80) 

Includes  establishments  primarily  engaged  in  furnishing  medical,  surgical  and 
other  health  services  to  persons. 

Education  (82) 

Includes  establishments  furnishing  formal  acadenstc  or  technical  courses, 
corresptmdence  schools,  commercial  and  trade  schools,  iind  libraries. 
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Purpose  of  Call 
Feedback  to  Participants 
NASA’s  Role 

Customer  Premises  Services 
Procedures 

Interviewee  Information 

User  Information 

Function  - Subclass 

Location 

Size 
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Inter-Intra  Breakdown 
Price/Demand/Performance 
Distance  Distribution 
Customer  Premises  Services 
Services  to  be  Added 


Volume 

Use  of  Applications 
Inter-Intra  Breakdown 
Peak  Hour 

Data 

Volume 

Central! zed- Decentralized 
Use  of  Applications 
Inter-Intra  Breakdown 
Peak  Hour 

Video 

Use  of  Video  Conferencing 
Volume 

^pe  of  Facilities 
r -rpose  and  Reason  for  Use 
Intra-Inter  Breakdown 
Peak  Hour 
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INTRODOCTORY  INFORMATION 


Purpose  of  Call 

I eun  " ",  and  I am  calling  from  the  Government  Systems  Division  of 

the  Western  Union  Telegraph  Company.  We  are  conducting  a study  for  the  Na- 
tional Aeronautics  and  Space  Administration.  A key  part  of  this  study  is  a 
survey  of  present  and  planned  communications  needs  and  capabilities  of  business. 
Government  and  institutional  organizations.  Your  participation  in  this  survey 
would  be  greatly  appreciated. 

Feedback  to  Participants 

Information  from  this  survey,  initially,  will  be  used  by  NASA  and,  ultimately, 
by  providers  and  users,  like  yourself,  of  the  various  services.  The  results  of 
this  survey,  which  focuses  on  present  and  future  communications  needs  for  ser- 
vices, will  be  shared  with  you.  You  will  be  sent  a summary  report  of  the 
findings. 

NASA 's  Role 


NASA  has  been  involved  in  communications  satellite  technology  development,  and 
one  of  the  areas  it  has  focused  on  is  the  development  and  demonstration  of  tech- 
nology for  30/20  GHz  or  Ka-Band  satellite  systems.  This  is  an  area  of  high  risk 
where  the  private  sector  has  been  reluctant  to  enter,  yet  it  is  an  area  that 
is  critical  to  our  economic  development. 

Customer  Premises  Services 


The  provisions  of  Customer  Premises  Services  (CPS)  has  been  identified  as  im- 
portant to  fully  realize  the  benefits  of  the  30/20  GHz  technology.  CPS  is 
characterized  as  communication^  services  supplied  directly  to  the  customer 
through  small  earth  terminals  located  on  his  premises  or  through  a local  custo- 
mer shared  earth  station  with  dedicated  "tail"  connections  directly  to  the 
customer. 

?rccs-2ur©s 


The  questions  we  would  like  to  ask  you  will  focus  on: 
o Which  services  do  you  use? 

0 Wnac  IS  the  current  volume  of  each  service  you  use  now? 

o vrhat  is  the  growch  rate  of  the  volume  for  each  service? 

•0  What  are  the  views  of,  and  plans  for,  using  Customer  Premises 
Services  to  meet  your  corun unications  needs? 

"e  will  he  asking  these  types  of  questions  about  a variety  of  voice,  video 
and  data  services,  and  we  will  need  to  talk  with  the  individuals  you  think  are 
best  able  to  answer  these  questions. 

■/either  your  organization's  name  nor  the  names  of  the  individuals  we  inter- 
.•lew  will  ‘uc  disclosed  to  NASA  or  anyone  else.  All  information  will  be  pre- 
se.-.ted  in  summary  fern  and  the  information  you  provide  us  will  be  strictly 
ccr-iidentiSi. 


■'e  expect  the  interview  to  take  about  one-half  hour  to  complete. 


D-8 


W'GINAL  face  is 
^ POOR  quality 


INTERVIEWEE  INFORMATION 

NAME  

ADDRESS  


PHONE  

TITLE  

YEARS  EXPERIENCE  IN  TELECOMMUNICATIONS 


NAME  _ 
ADDRESS 


PHONE  

TITLE  

YEARS  EXPERIENCE  IN  TELECOMMUNICATIONS 


NAME  _ 
ADDRESS 


PHONE  

TITLE  

YEARS  EXPERIENCE  IN  TELECOMflUIlICATIONS 


ME 


ADDRESS 


PHONE  

title  

YEARS  EXPERIENCE  IN  TELECOMMU:^  I CATIONS 


.V.-ErACE  * lEAPE  E:<PERIENCE  in  TELECOMMUNICATIONS  (#) 


ORIGiNAL  PAGC  IS 
OF  POOR  QUALITY 


USER  INFORMATION 


NAME  OF  USER 


.'lAJOR  FUJICriON  OF  USER  

SCBCUASS  CODE  BASED  ON  MAJOR  FUTJCTION  OF  USER  (1 
LOCATION  OF  USER  HEADQUARTERS  (City  and  State) 
REGIONAL  CODE  BASED  ON  LOCATION  OF  HEADQUARTERS 
NUMBER  OF  LOCATIONS  OF  USER  FACILITIES  (#) ; 
LOCATION  OF  USER  FACILITIES  (1-4) : 


-13)  .•  0 


U-9)  :Q 


3. 

4. 


TYPE  OF  LOCATIONS  OF  FACILITIES  (1-3): 


TOTAL  ANNUAL  SALES  OR  ASSETS  (S) ; 

TOTAL  NUMBER  OF  EMPLOYEES  (#) : 

USER  SIZE  BASED  ON  SALES  AND/OR  EfIPLOYEES  (1-3)  : 


Throughout 

Throughout 

Throughout 

Throughout 


CONUS? 

•j  CONUS? 

% CONUS? 
<*i  CONUS? 


1.  Urban 

2.  Rural 

3.  Mixed 


1 . Large 

2.  Medium 

3.  Small 


GENERAL  COMMUNICATIONS 


TOTAL  A.;nUAL  COItMUN  I CATIONS  BUDGET  ($)  : 


PERCENT  OF  INCREASE  (EXCLUDING 
IN  TOTAL  AIINUAL  COMMUNICATION 
NEXT  SEVERAL  YEARS  (%) : 


INFLATION)  EXPECTED 
BUDGET  DURING  THE 


PERCENT  OF  INCPXASE  EXPECTED  IN  TOTAL  ATDJUAL  VOLUM 
OF  COM.*!UT!ICATION  SERVICES  USED  DURING  THE  NEXT 
SEVERAL  YEARS  (%) : 


$ 


%/Yr 

%/Yr 


THE  MAJOR  REASON  FOR  THIS  EXPECTED 
INCREASE  IN  VOLUMJI  OF  SERVICES  IS: 


1.  Organization  will  expand. 

2.  Desire  for  services 
will  increase 

3. 


ORIGINAL  PAG£  fS 
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PERCENT  OF  TOTAL  ANNUAL  COMMUNICATIONS  BUDGET  FOP.  (%)  : 

Intra-organizatlonal  communications  needs:  U4 

Inter  organizational  communications  needs:  US 

WOULD  YOU  USE  A GREATER  VOLUME  OF  SERVICES  IF  COSTS  ^ 
fJERE  PEDUCED?  ^ 


1.  Yes 

2.  No 


IF  NO,  WHY? 


IF  YES,  HOW  MUCH  MORE  WOULD  YOU  USE  IF  COSTS 
;re:RE: 


USE  MORE 
10%  25%  50% 


L8J  10% 


.REDUCED  BY: 


WOULD  YOU  USE  A LESSER  VOLUME  OF  SERVICES  I? 
COSTS  W’ERE  INCREASED? 


1.  Yes 

2.  No 


IF  NO,  imY? 


IF  YES,  HOW  MUCH  LESS  WOULD  YOU  USE  IF  COU?'’ 
WERE; 


USE  lESS 
10%  • 25%  50% 


(2  3J  10% 


INCPEASEO  BY: 


WOULD  YOU  BE  WILLING  TO  PAY  MORE  IF  PERFORMANCE 
I.'l?  ROVED? 


(24J  25% 


25J  50% 


1.  Yes 

2.  No 


IF  NO,  WHY? 


IF  YES,  WHICH  OF  THE  FOLLOWING  AMOUNTS  OF  TIME 
I.%  CLOSEST  TO  THE  A'.TPAGE  OUTAGE  TIME  PER  YEAR 
FOR  SERVICES  YOU  ARE  :iOW  RECEIVING 


1.  1 hr.  (.9999  Avail) 

2.  4 hr.  (.9995  Avail) 

3.  8 hr.  (.9990  Avail) 

4.  44  hr.  (.9950  Avail) 
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1 


HOW  MUCH  t40R£  WOULD  YOU  PAY  TO  REDUCS  THIS  OUTAGE  PER 
YEAR?  (HOW  MUCH  LESS  WOULD  YOU  EXPECT  TO  PAY  IF  THIS 
OUTAGE  AMOUNT  INCREASED?)  . 


REDUCE  (INCREASE) 
OUTAGE  TOs 


WOULD  YOU  ACCEPT  A LO'TER  LEVEL  OF  PERFORMANCE  IF 
COSTS  WERE  REDUCED? 

IF  NO,  WHY?  


PAY  MORE  (LESS) 
10%  2St  50% 


29)  1 hr.  1 


4 hr.  1 
8 hr.  1 


32)  44  hr.  1 


1.  Yes 

2.  No 


IF  YES,  GO  BACK  ATID  ASK  QUESTION  2^.  IF  NOT  ALREADY 
A;1SWERED.  then  ask  28?  THROUGH  AS  APPROPRIATE. 

VmAT  ARE  THE  TV/Z  CITIES  TO  14HICH  MOST  OF  YOUR  COMMUNICATION 
TRAFFIC  FLOWS  ATJD  ^4HAT  PERCENTAGE  OF  YOUR  TOTAL  TRAFFIC  IS 
YOUR  TRAFFIC  TO  EACH  CITY? 

FIVE  MAJOR  CITIES  % I 


DISTANCE 


VrHAT  IS  THE  FASTEST  CHANNEL  DATA  RATE  YOU  CUR- 
RENTLY ARE  USING  FOR  YOUR  COMMUNICATIONS 
SE.RVICES? 


ARE  YOUR  FACILITIES  SUITABLE  FOR  CUSTOMER  PREMISES 
SER’-’ICES  - IE.,  COULD  A SMALL  (10  FOOT)  EARTH 
STAT  ON  BE  PLACED  0!!  YOUR  FACILITIES? 

IF  "1"  OR  "2",  APE  YOU  CURRENTLY  USING 
CUSTOMER  PREMISES  SE.RVICES 

IF  YES,  ;VHO  IS  PROVIDING  THESE  SERVICES? 


IF  VES,  WHICH  OF  THE  FOLLOWING  RESULTED: 
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2.4  KBPS 
4.8  KBPS 
9.6  KBPS 
56  KBPS 

1.5  MBPS 
6.3  MBPS 

All  are 
Some  are 
None  are 


^ 2^ 


ni 

.1 

u 

H: 

ni 
n 

Hi 

U\ 

d‘‘ 


POCa  Qo'AL/Ty 


SAVED  DOLLARS: 


EXPLAIN: 


BETTER  SERVICE? 


1.  Yes 

2.  No 


EXPLAIN: 


BETTER  PRODUCTIVITY? 


1.  Yes 

2.  No 


EXPLAIN: 


IF  :1C,  VfflICH  OF  THE  FOLLOWING  FEATURES  WOULD  BE  IMPORTANT 
IN  INFLUECJCING  YOUR  USE  OF  CUSTOMER  PPiMISES  SERVICES: 


Very 

Somewhat 

Not 

Important 

Important 

Importan 

© 

Low  cost? 

1 

2 

3 

4 

5 

© 

Reliability  (at  least  s now)? 

1 

2 

3 

4 

5 

© 

High  data  transmission  speeds? 

1 

2 

3 

4 

5 

© 

Video  conferencing  capability? 

1 

2 

3 

4 

5 

© 

Solution  to  local  loop  problems? 

1 

2 

3 

4 

'5 

• © 

Private  ownership  option? 

1 

2 

3 

4 

5 

© 

Security  of  the  system? 

1 

2 

3 

4 

5 

® 

Alternate  to  telco? 

1 

2 

3 

4 

5 

IF  NO,  ARE  YOU  CONSIDERING  THE  USE  OF  felJ  1.  Yes 

CUSTOMER  PREMISES  SERVICES?  2.  Nc 


IF  YES,  WHY? 


ORKaiNAL  PAGE 
OF  POOR  QUAUTV 


IF  VOU  ARE  NOT  HOW  CONSIDERING  THE  USE  OF 
CUSTOMER  PRSTiSES  SERVICES,  IS  IT  LIKELY  THAT 
YOU  WILL  IN  THE  NEXT  FIVE  YEARS? 

WHICH  COM^^UNICATION  SERVICES  tI.E.,  VOICE,  DATA, 
AND  VIDEO  APPLICATIONS)  DO  YOU  INTENT  TO  ADD  IN 
THE  NEXT  FIVE  YEAP^? 


1. 


2. 


3. 


6. 


VOICE  COMMUNICATION 


;fflAT  IS  YOUR  TOTAL  ANNUAL  BUDGET  FOR  TELEPHONE  @ S 

COMMUNICATIONS  (I.E. , PRIVATE  LINE  SERVICES,  WATS,  ^ 
.'1ESSAGE  TELEPHONE  SERVICE,  PROGRAM  CHANNEL  TRANS- 
MISSION, MOBILE  RADIO  TELEPHONE)? 


OERCENT  OF  INCREASE  (EXCLUDING  INFLATION)  EXPECTED 
IN  TOTAL  ANNUAL  BUDGET  FOR  TELEPHONE  COMMUNICATIONS 
DURING  THE  NEXT  SEVERAL  YEARS  (%)? 


PERCENT  OF  INCREASE  IN  TOTAL  ANNUAL  VOLUME  OF 
TELEPHONE  SERVICE  USED  DURING  THE  NEXT  SEVERAL 
YEARS  (5)? 

DO  YOU  USE  PRIVATE  LINE  SERVICES? 


DO  YOU  USE  WATS? 


DO  YOU  USE  DIAL  800  SERVICE? 


DO  YOU  USE  TELECONFERENCING? 


DO  YOU  USE  PROGRAM  CHAI^NEL  TRANSMISSION,  E.G.  , 
THE  DISSEMINATION  OF  INFORMATION  TO  A NUMBER  OF 
RECEIVING  STATIONS  SIMULTANEOUSLY? 

DO  YOU  USE  MOBILE  RADIO  TELEPHONE? 


1.  Yes 

2.  No 

1.  Yes 

2.  No 

1.  Yes 

2.  No 

1.  Yes 

2.  No 

1.  Yes 

2.  No 


1.  Yes 

2.  No 


'.’HAT  PERCENT  OF  THESE  TELEPHONE  SERVICES  ARE  FOR: 
Intra-orgar.izational  needs? 
Inter-organizational  needs? 
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vniAT  TIME  OF  THE  DAY  IS  (ARE)  YOUR  BUSY  HOUR(S) 
FOR  THESE  TELEPHONE  SERVICES  (HOUR)? 


A.  M.  P.  M. 

A.  M.  P.  M. 


DATA  COMMUNICATIONS 


WHAT  IS  YOUR  TOTAL  ANNUAL  BUDGET  FOH  DATA  COM- 
MUNICATIONS (E.G. , DATA  TRANSFER,  ELECTRONIC 
•lAIL,  WORD  PROCESSING,  FACSIMILE,  TWX/TLLEX,  ETC.) 

PERCENT  OF  INCREASE  (EXCLUDING  INFLATION)  EXPECTED 
IN  TOTAL  ANNUAL  BUDGER  FOR  DATA  COMMUNICATIONS 
DURING  THE  NEXT  SEVERAL  YEARS  (%)? 

PERCENT  OF  INCREASE  IN  TOTAL  ANNUAL  VOLUME  OF 
DATA  COMMUNICATIONS  SERVICES  DURING  THE  NEXT 
SEVERAL  YEARS  (%)? 

APJ:  YOUR  DATA  PROCESSING  OPERATIONS: 


S 


1.  Centralized 

2.  Decentralized 


DO  YOU  USE  DATA  CO.MMUNICATIONS  TERMINALS  FOR: 


DATA  TRANSFER? 

© 

1. 

2. 

Yes 

Ho 

TIME  SHARING? 

0 1. 

Yes 

No 

BATCH  PROCESSING? 

© 

1. 

Yes 

ADMINISTRATIVE 

0 1. 

Yes 

2. 

No 

tCS  SAGES? 

^ 2. 

No 

DATA  ENTRY? 

0 

1. 

2. 

Yes 

Ho 

WORD  PROCESSING? 

© 1. 

Yes 

No 

REMOTE  JOB  ENTRY? 

0 

1. 

Yes 

r-iAiLBt.:' 

© 1- 

Yes 

2. 

No 

SERVICES? 

^ 2. 

No 

INQUIRE/RESPONSE? 

0 

1. 

2. 

Yes 

No 

)U  USE  THE  FOLLOWING 

SERVICES: 

FACSIMILE? 

0 

1. 

2. 

Yes 

No 

SECURE  VOICE? 

© 

Yes 

No 

TIv’X  AND  TELEX? 

© 

1. 

Yes 

MONITORING 

0 1. 

Yes 

2. 

No 

SERVICES? 

^ 2. 

No 

."AILGRAM? 

0 

1. 

2. 

Yes 

No 

•..-HAT  PERCENT  OF  THESE  DATA  COMMUNICATIONS  SERVICES  ARE  FOR: 


Intra-organizational  needs? 
Inter-organizational  needs? 
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WHAT  TIME  OF  THE  DAY  IS  (ARE)  YOOR  BUSY  HOOR(S) 
FOR  THESE  DATA  COMMUNICATION  SERVICES  (HOUR)? 


A.  M.  P.  H. 


A.  M.  P.  M. 


VIDEO  COMMUNICATION 


DO  YOU  USE  Vi. DEO  TELECONFERENCING? 


1.  Yes 

2.  No 


IF  SO: 

VfflAT  IS  YOUR  TOTAL  ANNUAL  »UDGET  FOR 
VIDEO  TELECONFERENCING? 

V.’HAT  PERCENT  OF  INCREASE  (EXCLUDING  INFLATION) 
IS  EXPECTED  IN  TOTAL  ANNUAL  BUDGET  FOR  VIDEO 
TELECONFERENCING  DURING  THE  NEXT  SEVERAL  YEARS? 


WHAT  PERCENT  OF  INCREASE  IN  TOTAL  ANNUAL  VOLUME  ttOSl 
OF  VIDEO  TELECONFERENCING  IS  EXPECTED  DURING 
THE  NEXT  SET/ERAL  YEARS? 


raAT  IS  THE  BIT  RATE  FOR  THIS  SERVICE? 


M or  KBPS 


IS  IT  c::e-v:ay  or  two-way? 


1.  One-way 

2 . Two-wav 


KHAT  DO  YOU  USE  VIDEO  TELECONFERENCING  FOR: 


vrHY  DO  YOU  USE  IT? 


ORtGINAL  PAGE  IS 
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?e?.ce:;t  of  video  teleconferencing  for: 

I .ntra-orqani rational  needs? 

I r.ter-organi rational  needs? 

■.JHAT  Ti:’E  OF  ;KE  DAY  IS  (ARE)  YOUP  BUSY  HOUR(S) 
fjR  VIDEO  TELECON'FEPENCING? 


A.  M.  P.  M. 
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TABLE  D-2.  HIGHLIGHTS  OF  USER  SURVEY 


SAMPLE 


Class 


Subclasses 

Size 


RcRion 

Number  of  Locations 


CONUS  Coverage 


Urban/Rural 


Business:  61% 

Government:  25% 

Institutions:  14% 

3%  to  25%  (Medical,  Manufacturing) 

Large:  52% 

Medium:  26% 

Small:  22% 

9 Regions,  varied  from  4%  to  23% 

Range:  1 to  3200 
Mean:  215 

ALL  CONUS:  60% 

CONUS:  4% 

K CONUS:  3% 

H CONUS:  33% 

Urban:  45% 

Rural:  11% 

Both:  44% 


BUDGET 


1982  - Dollars 

Total  Range:  $5,000  to  $500,000,000; 
Voice  Range:  $5,000  to  $300,000,000; 
Data  Range:  $0  to  $200,000,000; 
Video  Range:  $0  to  $3,000,000; 


Mean:  $20,020,000 
Mean:  $15,043,000 
Mean:  $6,322,000 
Mean:  $502,000 


Growth  Rate 


Total 

Range:  -20%  to  100% 

Mean: 

13% 

Voice 

Range:  -20%  to  100% 

Mean: 

11% 

Data 

Range:  -10%  to  400% 

Mean: 

15% 

Video 

Range:  0%  to  300% 

Mean: 

32% 

VOLUME 

Growth 


Total 

Range:  -15%  to  100% 

Mean: 

11% 

Voice 

Range:  -10%  to  100% 

Mean:  9% 

Data 

Range:  -10%  to  600% 

Mean: 

15% 

Video 

Range:  0%  to  600% 

Mean:  57% 
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table  D-2.  highlights  of  user  survey  (Continued) 


Reason 

Organization  Expansion:  26% 
More  Services:  67% 

Both:  7% 


PRICE  DEMAND  PERFORMANirr 


Use  More  if  Costs  R#»dnr#»H7 

yes:  61% 

no:  39% 

Reason  No:  7 1 % cost  incentive 

Use  Less  if  Costs  Increased'-' 

yes:  47% 

no:  53% 

Reason  No:  81%  cost  insensitive 

Pay  More  if  Performance  Increased*? 

Reason  No:  limited  budget;  44%  already  satisfactory 

^cept  Lower  Performance  if  Costs  Redur^d?  oo^ 

no:  72% 

Reason  No:  91%  current 

is  minimal 

no:  91% 

CUSTOMER  PREMISE  SFRVirP 

yse  Facilities  Suitaole? 
Currently  Using? 
Provider? 

Currently  Considering 
Consider  in  Future 

All:  61% 
Yes:  11% 
SBS:  62% 
Yes:  31% 
Yes:  37% 

Some:  30% 

No:  89% 

AMSAT:  38% 
No:  69% 

No:  63% 

None:  9% 

Features  Influencing  Usp 

U)wCost:  94%  (very:  1,  2) 
Reliability:  93%  (very:  1,  2) 

High  Data  Speed:  Mixed 
Video  Conferencing  Capability:  Mixed 
Local  Loop  Solution:  Mixed 
Private  Ownership:  Mixed 
Security:  Mixed 
TeJco  Alternate:  Mixed 

Actual  Results  of  Use 
Saved  Dollars:  87% 

Service  Better:  75% 

Productivity  Better:  67% 


TABLE  D-2.  HIGHLIGHTS  OF  USER  SURVEY  (Continued) 


NEEDS  AND  SERVICES 


New  Delivery/Applications  Planned 


Satellite  Services: 

2% 

High  Speed  Services: 

4% 

Fiber  Optics: 

2% 

Video  Teleconferencing  24% 

Microwave; 

2% 

DBS; 

7% 

SBS: 

7% 

Videotext: 

0% 

CPS; 

4% 

Electronic  Mail; 

3% 

Private  Networks; 

5% 

More  Services: 

28% 

Digital  Services 

6% 

None 

6% 

Intra-Inter  Needs 

Total 

Intra; 

58% 

Inter; 

42% 

Voice 

Intra: 

57% 

Inter: 

43% 

Data 

Ultra: 

80% 

Inter; 

20% 

Video 

Intra: 

89% 

Inter; 

11% 

Current  Fastest  Channel  Data  Rate 

2.4K 

13% 

4.8K 

14% 

9.6K 

53% 

56K 

15% 

1.5M 

4% 

6.3M 

1% 

Peak  Hour 

Voice 

First: 

10:00  A.  M. 

48% 

Second: 

2:00  P.  M. 

51% 

Data 

First; 

Even 

37% 

Second: 

Even 

47% 

Video 

First; 

Even 

28% 

Second; 

Even 

46% 

Use  Video  Teleconferencing 
Yes:  15% 

No:  85% 
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SAMPLE  SIZE  FOR 

EACH  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  2 

CLASS/SUBCLASS  FREQ  PCT 

BUSINESS 


MANUFACTURING 

6A 

25.3 

TRANSPORTATION 

17 

6,7 

UTILITIES 

13 

5.1 

RETAIL 

12 

4,7 

FINANCE 

15 

5.9 

PROFESSIONAL 

13 

5.1 

OTHER 

19 

7.5 

SUBTOTAL 

153 

60.5 

GOVERNMENT 

FEDERAL 

27 

10.7 

STATE 

20 

7.9 

LOCAL 

17 

6.7 

SUBTOTAL 

64 

25.3 

INSTITUTIONS 

EDUCATIONAL 

20 

7.9 

MEDICAL 

9 

3.6 

RELIGIOUS 

7 

2.8 

SUBTOTAL 

36 

14.2 

TOTAL 

253 

100.0 

ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 


TABLE  D-3 


S<^MF■LE  SIZE  FOR 
EACH  REGION 

QUESTION  NO.  3 


REGION 

FREQ 

PCT 

ME,NH,MA,CT,RI,VT 

18 

7.1 

NY,PA,NJ 

39 

15,4 

DE,Mri,UV,UA,NC,SC,GE,FL 

58 

22.9 

KY.TN,MS,AL 

18 

7,1 

MIrWI,IL,IN,OH 

42 

16.6 

ND,Sn,MN,IA,NE,KS,MO 

23 

9.1 

TX,OK,AR,LA 

19 

7.5 

MT,ID,WY,UT.CO,AZ,NU.NM 

9 

• 6> 

WA,OR,CA 

27 

10.7 

TOTAL 

253 

100.0 

OF  ^OOR  QUAirTY 


TABLE  D-4 


D-21 


SAMPLE  SIZE  FOR 
EACH  SIZE  OF  USERS 


QUESTION  NO.  9 


SIZE 

FREQ 

PCT 

LARGE 

133 

52.6 

MEDIUM 

65 

25.7 

SMALL 

55 

21.7 

TOTAL 

253 

100. 0 

ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 


TABLE  D-5 


D-22 


LOCATION  OF  USEN8 


NUMBER  OF 

LOCATIONS 

OF 

USER 

PREMISES 

BY  CLASS  AND  SUBCLASS  OF 

USERS 

• 

QUESTION 

NO 

* 4 

CLASS/SUBCLASS 

FREQ 

LOU 

HIGH 

MEAN 

BUSINESS 

HANUFACTURING 

S8 

A 

1700 

232 

TRANSPORTATION 

15 

1 

3200 

336 

UTILITIES 

13 

7 

ISO 

43 

RETAIL 

12 

2 

2400 

886 

FINANCE 

12 

4 

1240 

284 

PROFESSIONAL 

11 

3 

450 

140 

OTHER 

19 

1 

1562 

146 

SUBTOTAL 

140 

1 

3200 

267 

QOUERNHENT 

FEDERAL 

26 

1 

537 

80 

STATE 

14 

20 

1000 

289 

LOCAL 

16 

1 

1600 

149 

SUBTOTAL 

56 

1 

160Q 

152 

INSTITUTIONS 

EDUCATIONAL 

17 

1 

90 

9 

HEDICAL 

9 

1 

3050 

340 

RELIGIOUS 

7 

1 

30 

10 

SUBTOTAL 

33 

1 

3050 

99 

1 

t 

n 

ssssssssssssssss: 

SSSSSSS3SS5 

S3S 

TOTAL 

229 

1 

3200 

215 

POOR  QUALITY 


TABLE  D-6 


D-23 


LOCATION  OF  USERS 
LOCATION  OF  USER  FREHXSES 
BY  CLASS  AND  SJHCLAS8  OF  USERS 
QUESTION  NO*  5 


THRU 

THRU 

THRU 

THRU 

1/2 

1/4 

< 1/4 

CONUS 

CONUS 

CONUS 

CONUS 

CLASS/SUBCLASS 

FREQ 

PCT 

PCT 

PCT 

PCT 

BUSINESS 

MANUFACTURING 

63 

88*9 

3*2 

3*2 

4*8 

TRANSPORTATION 

17 

76*5 

5*9 

5*9 

11*8 

UTILITIES 

13 

7*7 

0*0 

7*7 

84*6 

RETAIL 

10 

80*0 

10*0 

0*0 

10*0 

FINANCE 

14 

78*6 

7*1 

0*0 

14*3 

PROFESSIONAL 

13 

92*3 

0*0 

0*0 

7*7 

OTHER 

18 

61*1 

16*7 

11*1 

11*1 

SUBTOTAL 

148 

75*7 

5*4 

4.1 

14*9 

GOVERNHZNT 


FEDERAL 

STATE 

LOCAL 

24 

18 

12 

66*7 

22.2 

8*3 

8*3 

0*0 

0*0 

o o o 

. • * 

o o o 

25.0 

77.8 

91.7 

SUBTOTAL 

54 

38.9 

3.7 

o 

o 

57.4 

INSTITUTIONS 

EDUCATIONAL 

18 

5*6 

0.0 

5*6 

88.9 

MEDICAL 

3 

12*5 

0.0 

0*0 

a / *5 

RELIGIOUS 

6 

83*3 

0.0 

0*0 

16.7 

SUBTOTAL 

32 

21*9 

0*0 

3*1 

75.0 

s S 3 s SS  SS  8S  S 3S  » S = = = S S 

ssaissassasssssis 

as*iaaa#ssa*ssa»aa=aaa=== 

S3SS3SSS 

S33383S 

TOTAL 

234 

59.8 

4*3 

3.0 

32*9 

ORIGmAL  PACK  IS 
OF  POOR  QUALmr 


TABLE  D-7 


D-24 


LOCATION  OF  USERS 
TYPE  OF  LOCATION  OF  USER  PRfeHISEC 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  6 


URBAN 

RURAL 

MIXED 

CLASS/SUBCLASS 

FREQ 

PCT 

PCT 

PCT 

BUSINESS 

MANUFACTURING 

60 

18.3 

15.0 

66.7 

TRANSPORTATION 

17 

64.7 

0.0 

35.3 

UTILITIES 

13 

15.4 

69.2 

15.4 

RETAIL 

10 

50.0 

0.0 

50.0 

FINANCE 

15 

33.3 

0.0 

66.7 

PROFESSIONAL 

13 

69.2 

7.7 

23.1 

OTHER 

13 

50.0 

11.1 

38.9 

SUBTOTAL 

146 

35.6 

14.4 

50.0 

60MCRNMENT 

FEDERAL 

24 

54.2 

4.2 

41.7 

STATE 

18 

16.7 

16.7 

66.7 

LOCAL 

17 

94.1 

0.0 

5.9 

SUBTOTAL 

59 

54.2 

6.8 

39.0 

INSTITUTIONS 

EDUCATIONAL 

19 

73.7 

5.3 

21.1 

MEDICAL 

? 

66.7 

0.0 

33.3 

RELIGIOUS 

6 

66.7 

0.0 

33.3 

SUBTOTAL 

34 

70.6 

2.9 

26.5 

S8S3SaSS8S3SSSSSSSSSrS3 

S3SSS3SSS8SSSS 

II 

II 

II 

II 

II 

It 

II 

333SSSSSSS 

3333333 

TOTAL 

239 

45.2 

10.9 

43.9 

ORIGINAL  PAGE  t3 
OF  POOR  QUALITY 


TABLE  D-8 


D-25 


ANNUAL  COHMUNICATIONS  BUDGET 
TOTAL  BUDGET  IN  DOLLARS  (000 *S> 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  N0»  10 


CLASS/SUBCLASS 

FREQ 

LOW 

HIGH 

MEAN 

BUSINESS 

MANUFACTURING 

52 

180 

I'JOOO 

22138 

TRANSPORTATION 

15 

35 

89000 

25194 

UTILITIES 

9 

700 

13500 

4756 

RETAIL 

10 

15 

22000 

7631 

FINANCE 

12 

300 

156200 

36225 

PROFESSIONAL 

10 

10 

54000 

14395 

OTHER 

16 

5 

500000 

56650 

SUBTOTAL 

124 

5 

500000 

25268 

GOVERNMENT 

FEDERAL 

23 

61 

120000 

14944 

STATE 

17 

3300 

150000 

31629 

LOCAL 

16 

60 

4460 

SUBTOTAL 

56 

60 

y'SiCLi 

17014 

INSTITUTIONS 

EDUCATIONAL 

17 

250 

10000 

3642 

MEDICAL 

6 

20 

2500 

1152 

RELIGIOUS 

5 

6 

8400 

1376 

SUBTOTAL 

28 

6 

10000 

2793 

s=f=  = 3s==  = ====aiasx!a=:s:« 

SSSB33SS;Sa3^8S3i 

S5SSSSX 

SSSX3SSXSSS 

SSSBSSSS 

TOTAL 

208 

5 

500000 

20020 

ORIGINAL  PAGE  » 
OF  POOR  QUALITY 


TABLE  D-9 


D>26 


PERCENT  INCREASE  IN  ANNUAL  COMHUNI CAT IONS  BUDGET 

TOTAL  BUDGET 

BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  U 


CLASS/SUBCLASS 

FREQ 

PERCENT 

LOU 

OF 

HIGH 

INCREASE 

MEAN 

BUSINESS 

HANUFACTURING 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 

56 

16 

10 

11 

15 
13 

16 

-10 

0 

5 

7 

0 

0 

0 

50 

30 

25 

60 

100 

45 

30 

13 

11 

13 

17 

20 

15 

12 

SUBTOTAL 

137 

"10 

100 

14 

GOVERNMENT 

FEDERAL 

STATE 

LOCAL 

22 

17 

15 

’20 

0 

0 

25 

20 

25 

5 

15 

10 

SUBTOTAL 

54 

’20 

25 

9 

INSTITUTIONS 

EDUCAriONAL 

MEDICAL 

RELIGIOUS 

14 

/ 

6 

5 

5 

10 

25 

22 

25 

12 

10 

15 

SUBTOTAL 

27 

5 

25 

12 

TOTAL 


isssaassssaiassssvssssatsKsssaas 
218  “20  100 


13 


OWGWAL  PAGE  |» 
OP  POOR  QUALITY 


TABLE  D-10 


D-27 


PERCENT  OF  INCRE(H8E  IN  ANNUAL  UOLUME  OF  SERUICES 

ALL  SERUICES 

BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  12 


CLASS/SUBCLASS 

BUSINESS 

HANUFACTURING 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 


SUBTOTAL 


PERCENT  OF  INCREASE 


FREQ 

LOU 

HIGH 

MEAN 

57 

■15 

100 

12 

16 

0 

30 

9 

10 

0 

35 

12 

11 

5 

25 

12 

15 

0 

40 

15 

13 

0 

30 

15 

17 

0 

30 

11 

139 

■15 

100 

12 

GOVERNMENT 


FEDERAL 

19 

“10 

IS 

4 

STATE 

17 

0 

20 

8 

LOCAL 

15 

0 

100 

10 

SUBTOTAL 

51 

“10 

100 

7 

INSTITUTIONS 


EDUCATIONAL 

MEDICAL 

RELIGIOUS 

13 

7 

6 

5 

0 

5 

20 

10 

25 

12 

5 

11 

SUBTOTAL 

26 

0 

25 

10 

maemmawM 

MacaatxBSss 

ssmmMmnm 

TOTAL 

216 

■15 

100 

11 

PAQK 

OF  POOR  QUAUTf 


TABLE  D-11 


D-28 


CLASS/SUBCLASS 

BUSINESS 


REASON  FOR  EXPECTED  INCREASE  IN  MOLUHE 
AU.  SERVICES 

BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  13 


FREQ 


OROANIZ-  DESIRE 
ATION  FOR 

WILL  HORE 

EXPAND  SERVICES 


PCT 


PCT 


BOTH 

REASONS 

PCT 


hanufacturino 

TRANSPORTATION 

UTILITIES 

retail 

FINANCE 

PROFESSIONAL 

OTHER 


S3 

14 

10 

12 

13 

10 

16 


28.6 

30.0 

16.7 

30.8 

40.0 
37.5 


58.5 

64.3 

70.0 
83*3 
53.8 

60.0 

56.3 


11.3 
7.1 
0.0 
0.0 

15.4 
0.0 
6.3 


SUBTOTAL 

128 

30.5 

61.7 

7.8 

GOMERNHENT 

FEDERAL 

STATE 

LOCAL 

8 

14 

6 

0*0 

7.1 

0.0 

100.0 

85.7 

100*0 

0.0 

7.1 

0.0 

SUBTOTAL 

28 

3.6 

92.9 

3*6 

INSTITUTIONS 

educational 

MEDICAL 

RELIGIOUS 

14 

6 

6 

14.3 

33.3 
66.7 

78.6 

66.7 
33*3 

7.1 

0.0 

0.0 

SUBTOTAL 

26 

30.3 

65.4 

3.8 

SSSB8SSS88SSaS388SSSS9S:asx 

TOTAL 

— — ssiaiMaassaijBaia 
182 

BKsaaaas 

26.4 

II 

H 

M 

SI  N 

• II 

o n 

H 

i 

H 

II 

SSBBS 

6.6 

original  page  19 

OF  POOR  QUALITY 


TABLE  D-12 


D-29 


INTRA-ORGAN I ZAT ZONAL  COMHUNX CATIONS  NEEDS 
ALL  ^RVICES 


BY  CLASS 

AND  SUBCLASS  OF  USERS 

QUESTION  NO. 

14 

PERCENT 

CLASS/SUBCLASS 

FREQ 

LON 

HIGH 

MEAN 

BUSINESS 

MANUFACTURING 

52 

20 

90 

57 

TRANSPORTATION 

14 

15 

90 

45 

UTILITIES 

8 

60 

97 

78 

RETAIL 

9 

20 

90 

65 

FINANCE 

14 

5 

90 

49 

PROFESSIONAL 

10 

10 

95 

50 

OTHER 

15 

20 

95 

54 

SUBTOTAL 

122 

5 

97 

56 

GOVERNMENT 

FEDERAL 

17 

0 

100 

56 

STATE 

14 

50 

90 

71 

LOCAL 

12 

10 

95 

65 

SUBTOTAL 

43 

0 

100 

64 

INSTITUTIONS 

EDUCATIONAL 

15 

10 

95 

54 

MEDICAL 

9 

60 

95 

74 

RELIGIOUS 

6 

35 

95 

66 

SUBTOTAL 

30 

10 

95 

62 

=s«ia=35=3ss=t=Bai»aiisa«ia3S=c*B5t*at«»»»=i*«=:=*5i!*««*»«*««»»a=s®=s*'“““****““ 

TOTAL  195  0 100  58 


ORIGINAL  PAGE  » 
OF  POOR  QUALITY 


TABLE  D-i3 


D-30 


INTER-0R0ANI2ATI0NAL  COHHUNXCATIONS  NEEDS 
ALL  SERMICfS 

by  class  and  subclass  of  users 


QUESTION 

MO.  15 

CLASS/SUBCLASS 

FREQ 

LOU 

PERCENT 

HIGH 

MEAN 

BUSINESS 

MANUFACTURING 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 

SI 

14 

8 

9 

14 
10 

15 

10 

10 

3 

1 

10 

s 

5 

80 

85 

40 

80 

95 

90 

80 

44 

55 

22 

35 

51 

50 

46 

SUBTOTAL 

121 

1 

95 

44 

GOVERNMENT 

FEDERAL 

STATE 

LOCAL 

17 

14 

12 

0 

5 

5 

100 

50 

90 

44 

26 

32 

SUBTOTAL 

43 

0 

100 

35 

INSTITUTIONS 

SnUCATIONAL 

MEDICAL 

RELIGIOUS 

15 

9 

6 

5 

0 

1 

90 

40 

65 

46 

23 

34 

SUBTOTAL 

30 

0 

90 

37 

3ta*aisEaaai««aBS3aiaiMi' 

TOTAL 


194  0 100  41 


ORfGfNAL  PAGE  Q 
OF  POOR  QUALITY 


TABLE  D-14 


D>31 


PRICE  DEMAND  RELATIONSHIP 
EFFECT  ON  DEMAND  OF  PRICE  REDUCTIONS 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  16 

yOULD  YOU  USE  A GREATER  MOLUME 
OF  SERVICES  IF  COSTS  WERE  REDUCED 
YES  NO 

CLASS/SUBCLASS  FREQ  PCT  PCT 

BUSINESS 


MANUFACTURING 

64 

62 . t» 

37.5 

TRANSPORTATION 

17 

82.4 

17.6 

UTILITIES 

13 

38.5 

61.5 

RETAIL 

12 

50.0 

50.0 

FINANCE 

IS 

66.7 

33.3 

PROFESSIONAL 

12 

66.7 

33.3 

OTHER 

18 

77.8 

22.2 

SUBTOTAL 

151 

64.2 

35.8 

GOVERNMENT 

FEDERAL 

26 

34.6 

65.4 

STATE 

20 

55.0 

45.0 

LOCAL 

17 

47.1 

52.9 

SUBTOTAL 

63 

44.4 

55.6 

INSTITUTIONS 

EDUCATIONAL 

18 

77.8 

22*2 

MEDICAL 

9 

66.7 

33.3 

RELIGIOUS 

7 

71.4 

28.6 

SUBTOTAL 

34 

73.5 

26.5 

3Ba»saB»a8asssBassaE3iassiaisxis 

TOTAL 

248 

60.5 

39.5 

ORIGINAL  PAGE  18 
OF  POOR  QUALITY 


TABLE  D-15 


D-32 


performance  relationship 

REASON  WOULD  NOT  USE  GREATER  VOLUME  IF  COST  REDUCED 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  17 


REASONS  RELATED  TO 


CLASS/SUBCLASS 

FREQ 

COST 

INSEN 

SITIVE 

PCT 

LIMITED 

BUDGET 

PCT 

COST 

EFFECTIV 

NESS 

PCT 

BUSINESS 

MANUFACTURING 

TRANSPORTATION 

UTILITIES 

retail 

FINANCE 

PROFESSIONAL 

OTHER 

16 

1 

3 

A 

1 

3 

87.5 

100.0 

100.0 

50.0 

100.0 

0.0 

100.0 

12.5 

0.0 

0.0 

50.0 

0.0 

100.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SUBTOTAL 

30 

83.3 

16.7 

0.0 

GOVERNMENT 

FEDERAL 

STATE 

LOCAL 

7 

S 

7 

85.7 

20.0 

85.7 

0.0 

40.0 

0.0 

14.3 

40.0 

14.3 

SUBTOTAL 

19 

68 « 4 

10.5 

21 . 1 

INSTITUTIONS 

EDUCATIONAL 

MEDICAL 

RELIGIOUS 

4 

1 

25.0 
0.0 

50.0 

75.0 
0.0 

50.0 

0.0 

100.0 

0.0 

SUBTOTAL 

7 

28.6 

57.1 

14.3 

TOTAL 

56 

stmmmmaam 

71.4 

19.6 

8.9 

ORIGINAL  PAGE  19 
OF  POOR  QUALITY 


TABLE  D-16 


D-33 


PRICE  0EMRND  RELATIONSHIP 
HOy  HUGH  MORE  WOULD  USE  IP  COST  REDUCED  10  PCT 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  18 


ADDITIONAL  USAGE 


CLASS/SUBCLASS 

FREQ 

10  PCT 
PCT 

25  PCT 
PCT 

50  PCT 
PCT 

BUSINESS 

MANUFACTURING 

31 

90.3 

9.7 

A A 

TRANSPORTATION 

13 

100.0 

0.0 

V 6 V 
A A 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 

5 

6 
■7 

f 

7 

13 

100.0 

100.0 

100.0 

100.0 

84.6 

0.0 

0.0 

0.0 

0.0 

15.4 

W • V 
0.0 
0.0 
0.0 
0.0 
0.0 

SUBTOTAL 

82 

93.9 

6.1 

0.0 

GOVERNMENT 

FEDERAL 

8 

87.5 

12.5 

0.0 

STATE 

LOCAL 

10 

8 

100.0 

100.0 

0.0 

0.0 

0.0 

0.0 

SUBTOTAL 

26 

96.2 

3.8 

0.0 

INSTITUTIONS 

EDUCATIONAL 

MEDICAL 

12 

6 

100.0 

100.0 

0.0 

0.0 

0.0 

0.0 

RELIGIOUS 

S 

80.0 

20.0 

0.0 

SUBTOTAL 

23 

95.7 

4.3 

o i 
♦ 1 
O 1 

999Mmmmmi 

TOTAL 

131 

94.7 

5.3 

0.0 

ORIGINAL  PME  IS 
OF  POOR  QUAUTY 


TABLE  D-17 


D-34 


PRICE  DEHRNO  REURTIONSHIP 
HOW  MUCH  MORE  UOUkO  USE  IF  COST  REDUCED  23  PCT 
DY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO*  19 


CLASS/SUBCLASS 

BUSINESS 


FREQ 


ADDITIONAL  USAGE 
10  PCT  23  PCT  50  PCT 

PCT  PCT  PCT 


MANUFACTURING 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 

32 

14 

3 

6 

7 

7 

12 

53.1 

57.1 
60.0 
66.7 
57.1 
42.9 
50.0 

34.4 

42.9 

40.0 
33.3 

42.9 

37.1 
41.7 

12.5 

0.0 

0.0 

0.0 

0.0 

0.0 

8.3 

SUBTOTAL 

83 

54.2 

39.8 

6.0 

GOUERNMENT 

FEDERAL 

8 

12.5 

87.5 

0*0 

STATE 

10 

80.0 

20.0 

0.0 

LOCAL 

8 

87,3 

12.5 

0*0 

SUBTOTAL 

26 

61,5 

38.5 

0.0 

INSTITUTIONS 

EDUCATIONAL 

12 

41.7 

58.3 

0.0 

MEDICAL 

6 

50.0 

50.0 

0*0 

RELIGIOUS 

5 

40,0 

60.0 

0.0 

SUBTOTAL 

23 

43*5 

56.5 

0.0 

TOTAL 

132 

53.8 

42.4 

3.8 

ORIGINAL  PAGE  tS 
OF  POOR  OUAUTV 


TABLE  D-18 


U 


D-35 


PRICE  OEHRHD  RELATIONSHIP 
HOW  MUCH  MORE  MHN.0  USE  IP  COST  REIMJCED  50  PCT 
BY  CLASS  AND  SUBCLASS  OP  USERS 


QUESTION 

NO.  20 

ADDITIONAL  USAGE 

10  PCT 

25  PCT 

50  PCT 

CLASS/SUBCLASS 

PREQ 

PCT 

PCT 

PCT 

BUSINESS 

MANUFACTURING 

31 

22.6 

51.6 

25.3 

TRANSPORTATION 

14 

7.1 

64.3 

28.6 

UTILITIES 

5 

20.0 

40.0 

40.0 

RETAIL 

6 

16.7 

66.7 

16.7 

FINANCE 

7 

14.3 

71.4 

14.3 

PROFESSIONAL 

7 

28.6 

28.6 

42.9 

OTHER 

12 

25.0 

33.3 

41.7 

SUBTOTAL 

82 

19.5 

51.2 

29.3 

GOVERNMENT 

FEDERAL 

8 

0.0 

25.0 

75.0 

STATE 

10 

40*0 

30.0 

30*0 

LOCAL 

8 

50.0 

50.0 

0.0 

SUBTOTAL 

26 

30.8 

34.6 

34.6 

INSTITUTIONS 

EDUCATIONAL 

12 

33.3 

25.0 

41.7 

MEDICAL 

6 

50.0 

16.7 

33.3 

RELIGIOUS 

5 

0.0 

40.0 

60.0 

SUBTOTAL 

23 

30.4 

26  * 1 

43.5 

3(3zaxai»»sstBS3EaisgEssBsaacKsssBseaBBssaa«aiKa«a«aaiBMSs«B8ssasKsaB 

TOTAL  131  23.7  43.5  32.8 


OmGmAL  PAG£  It 
OF  POOR  QUAUTY 


TABLE  D-19 


c 


D-36 


I 

PRICE  eCRAMD  RCLRT10N8NIP 

I EFFECT  ON  OEIMNS  OF  PRICE  INCREASES 

SY  CLASS  AND  SUtCLASS  OF  USERS 
QUESTION  NO*  21 


I 

m CLASS/SUBCLASS 
* BUSINESS 


NOULO  YOU  USE  A LESSER  VOLUME 
^ SERVICES  IF  COSTS  WERE  INCREASED 
YES  NO 

FREQ  PCT  PCT 


I 

I 


MANUFACTURING 

61 

50*8 

49.2 

TRANSPORTATION 

15 

40.0 

60.0 

UTILITIES 

12 

33.3 

66.7 

RETAIL 

12 

50.0 

50.0 

FINANCE 

IS 

20.0 

80.0 

PROFESSIONAL 

12 

25.0 

75.0 

OTHER 

17 

64*7 

35.3 

SUBTOTAL 

144 

44.4 

55.6 

I 

I 

i 

i 

i 

I 


GOVERNMENT 


FEDERAL 

24 

62.5 

37.5 

STATE 

20 

60.0 

40.0 

LOCAL 

16 

43.8 

56.3 

SUBTOTAL 

60 

56.7 

43.3 

INSTITUTIONS 


EDUCATIONAL 

18 

44.4 

55*6 

MEDICAL 

9 

55.6 

44.4 

RELIGIOUS 

7 

14.3 

85.7 

SUBTOTAL 

34 

41.2 

58.8 

333SS:8S35aiaBSSS3B3ISSS3SSS3SSS8SSS3ia 

Bsaaasssa 

TOTAL 

238 

47.1 

52.9 

page  19 

OF  PCX)R  QUALITY 


I 


D 


I 


TAK.E  D-20 


D-37 


PRICE  PERFORMANCE  RELATIONSHIP 
REASONS  WOULD  NOT  USE  LESSER  MIM.UI^  IF  COSTS  INCREASED 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO*  22 

REASONS  RELATED  TO 
COST  COST 

INSEN  EFFECT IV 
81TIUE  NESS 

CLASS/SUBCLASS  FREQ  PCT  PCT 

BUSINESS 


MANUFACTURING 

12 

91.7 

8.3 

TRANSPORTATION 

5 

100.0 

0.0 

UTILITIES 

3 

100.0 

0.0 

RETAIL 

4 

100.0 

0.0 

FINANCE 

6 

83.3 

16.7 

PROFESSIONAL 

4 

100.0 

0.0 

OTHER 

4 

50.0 

50.0 

SUBTOTAL 

38 

89.5 

10.5 

GOVERNMENT 

FEDERAL 

3 

66*7 

33.3 

STATE 

1 

100.0 

0.0 

LOCAL 

8 

62.5 

37.5 

SUBTOTAL 

12 

66.7 

33.3 

INSTITUTIONS 

EDUCATIONAL 

7 

42.9 

57.1 

MEDICAL 

3 

100.0 

0.0 

RELIGIOUS 

4 

100.0 

0.0 

SUBTOTAL 

14 

71.4 

28.6 

nmmmmxmmmmmmsKsta 

SS3BSSS88a«aiSfllSBSKBai 

mmmmmmm 

TOTAL 

6A 

81.3 

IS. 8 

ORIGINAL  PAGE  ff* 
OF  POOR  QUALITY 


TABLE  D-21 


price  DEMAW8  RELATIONSHIP 
HOW  H4JCH  LESS  WOULD  USE  IF  COST  INCREASED  10  PCT 
BY  CLASS  AND  SUBCLASS  OF  USERS 
uticeTrnM  no.  23 


REDUCED  USAGE 


CLASS/SUBCLASS 

FREQ 

10  PCT 
PCT 

25  PCT 
PCT 

50  PCT 
PCT 

BUSINESS 

MANUFACTURING 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 

29 

5 

4 

5 
2 
4 

10 

‘‘9*7 

100*0 

75.0 

100*0 

100.0 

100*0 

90*0 

10.3 

0.0 

25.0 
0.0 
0.0 
0.0 

10.0 

0*0 

0*0 

0.0 

0*0 

0*0 

0*0 

0.0 

SUBTOTAL 

59 

91.5 

8.5 

0.0 

GOVERNMENT 

FEDERAL 

STATE 

LOCAL 

15 

12 

8 

100*0 

100*0 

87*5 

0*0 

0*0 

12*5 

0.0 

0.0 

0*0 

SUBTOTAL 

35 

97.1 

2.9 

0.0 

institutions 

EDUCATIC^ML 

MEDICAL 

RELIGIOUS 

6 

4 

1 

100.0 

100.0 

100.0 

0.0 

0*0 

0.0 

0.0 

0.0 

0*0 

SUBTOTAL 

11 

100.0 

0.0 

0.0 

B 9K  S S SS  SS  K SB  S S 

aVKSSSMatB 

SSMS3S3XK 

TOTAL 

105 

94.3 

5.7 

0.0 

^f^GfNAt  Paqp  hr 
<^0R  QOA^n 


TABLE  D-22 


O N 


PRICE  OCHARO  RELATIONSHIP 
HOW  HUGH  LESS  WOULD  USE  IF  COST  INCREASED  25  PCT 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  24 


REDUCED  USAGE 

10  PCT 

25  PCT 

50  PCT 

CLASS/SUBCLASS 

FREQ 

PCT 

PCT 

PCT 

BUSINESS 

HANUFACTURING 

29 

69*0 

27*6 

3*4 

TRANSPORTATION 

5 

30*0 

0*0 

20*0 

UTILITIES 

4 

50*0 

25*0 

25*0 

RETAIL 

5 

60*0 

40*0 

0*0 

FINANCE 

2 

50*0 

50*0 

0*0 

PROFESSIONAL 

4 

100.0 

0*0 

0*0 

OTHER 

U 

54. 5 

45.5 

0*0 

SUBTOTAL 

60 

66*7 

28.3 

5*0 

GOUERNHENT 

FEDERAL 

15 

20*0 

80*0 

0*0 

STATE 

12 

83*3 

16*7 

0*0 

LOCAL 

8 

50*0 

50*0 

0*0 

SUBTOTAL 

35 

48*6 

51*4 

0*0 

INSTITUTIONS 

EDUCATIONAL 

6 

50*0 

50.0 

0*0 

HEDICAL 

4 

75*0 

25*0 

0*0 

RELIGIOUS 

1 

100*0 

0*0 

0*0 

SUBTOTAL 

11 

63*6 

36*4 

0*0 

ss8Sss8Sssasss  = sBS88ssssiaBaaas8««saat8BSSBaes«BBSBaBS8Ba8B88saia6as8B8BS 

lOr^L  106  60*4  36*8  2*8 


ORiQINAL  PAGE  m 
OF  POOR  QUALITY 


TABLE  D^23 


PRICE  OENANO  REUATI0N8H1P 
HOW  HUGH  UE88  WOULD  USE  IF  COST  ZMCREA8ED  50  PCT 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO*  28 


REDUCED  USAGE 

^ 10  PCT  25  PCT  50  PCT 

CLASS/SUBCLASS  FREQ  PCT  PCT  PCT 

BUSINESS 


MANUFACTURING 

28 

TRANSPORTATION 

6 

UTILITIES 

4 

RETAIL 

5 

FINANCE 

2 

PROFESSIONAL 

4 

OTHER 

ll 

35.7 

50*0 

14*3 

33*3 

50.0 

16*7 

0*0 

50*0 

50*0 

20.0 

40*0 

40*0 

0*0 

100*0 

0*0 

50*0 

50*0 

0*0 

18*2 

54.5 

27,3 

SUBTOTAL 

60 

28*3 

51.7 

20*0 

GOVERNMENT 

FEDERAL 

15 

6.7 

46*7 

46*7 

STATE 

12 

41*7 

33.3 

25*0 

LOCAL 

8 

25.0 

50*0 

25*0 

SUBTOTAL 

35 

22*9 

42.9 

34.3 

INSTITUTIONS 

EDUCATIONAL 

6 

33.3 

33.3 

33*3 

MEDICAL 

4 

30.0 

25.0 

25*0 

RELIGIOUS 

1 

100.0 

0*0 

0*0 

SUBTOTAL 

11 

45.5 

27*3 

27.3 

TOTAL 

106 

28*3 

SSS38S8»S8SB8Bm 

46*2 

ssassss 

25*3 

^ POOR  quality 


TABLE  D-24 


1^41 


PERFORHANCE  PRICE  RELATIONSHIP 
EFFECT  OF  IMPROMXNO  PERFORMANCE  ON  AMOUNT  WILLING  TO  PAY 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  26 

WOULD  YOU  BE  WILLING  TO  PAY 
MORE  IF  PERFORMANCE  IMPROVED 
YES  NO 

CLASS/SUBCLASS  FREQ  PCT  PCT 


BUSINESS 


MANUFACTURING 

61 

23.0 

77.0 

TRANSPORTATION 

16 

43.8 

56.3 

UTILITIES 

12 

66.7 

33.3 

RETAIL 

10 

10.0 

90*0 

FINANCE 

15 

40.0 

60.0 

PROFESSIONAL 

12 

16.7 

83.3 

OTHER 

18 

22.2 

77.8 

SUBTOTAL 

144 

29.2 

70.8 

GOVERNMENT 

FEDERAL 

21 

28.6 

71.4 

STATE 

18 

22.2 

77.8 

LOCAL 

17 

17.6 

82*4 

SUBTOTAL 

56 

23.2 

76.8 

INSTITUTIONS 

EDUCATIONAL 

19 

26.3 

73.7 

MEDICAL 

9 

44.4 

55.6 

RELIGIOUS 

6 

33.3 

66.7 

SUBTOTAL  34  32.4  67.6 

ss3sssis»at««i«B3Ksassa;saaaaBKa«aaiBss«i)BBMai«iiii««a«Kai« 

TOTAL  234  28.2  71.8 


ORIGINAL  PAQK  li 
OF  POOR  QUALiry 


TABLE  D-25 


D-42 


PRICE  PERFORHRRCE  RELATIONSHIP 
REASONS  WOULD  NOT  PAY  HC^E  IF  PERFORMANCE  IMPROVED 


BY  CLASS  AND  SUBCLASS  OF 

USERS 

QUESTION 

NO.  27 

REASONS  RELATED  TO 

COST 

ALREADY 

EFFECT IV 

LIMITED 

SATIS 

NESS 

BUDGET 

FACTORY 

CLASS/SUBCLASS 

FREQ 

PCT 

PCT 

PCT 

BUSINESS 

MANUFACTURING 

20 

25.0 

20.0 

55.0 

TRANSPORTATION 

6 

16.7 

50.0 

33.3 

UTILITIES 

1 

0.0 

0.0 

100.0 

RETAIL 

6 

0.0 

50.0 

50.0 

FINANCE 

4 

0.0 

0.0 

100.0 

PROFESSIONAL 

4 

25.0 

25.0 

50.0 

OTHER 

5 

40.0 

0.0 

60*0 

SUBTOTAL 

46 

19.6 

23.9 

56.5 

GOVERNMENT 

FEDERAL 

10 

20.0 

60.0 

20.0 

STATE 

9 

11.1 

55.6 

33.3 

LOCAL 

13 

15.4 

69.2 

15.4 

SUBTOTAL 

32 

15.6 

62.5 

21.9 

INSTITUTIONS 

EDUCATIONAL 

8 

0.0 

87.5 

12.5 

MEDICAL 

2 

0.0 

0.0 

100.0 

RELIGIOUS 

4 

0.0 

0.0 

100*0 

SUBTOTAL  14  0.0  50.0  50.0 


ssatKaeaMaamssBBaiSKasaBMatBSsaissMSHasaaasataxaBassMBBSMsaaia 

total  92  15.2  41.3  43.5 


ORIGINAL  PAGE  0' 
Op  POOR  QUALITY 


TABLE  D-26 


D-43 


PERFORMANCE  INDEX 
OUTAGE  TIME  PER  YEAR 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO*  28 


H0UR8/AUAILABILITY(AV)  LEVELS 


1 HR 

4 HR 

8 HR 

44  HR 

.9999  AV 

*9995  AV 

*9990  AV 

.9950  AV 

CLASS/SUBCLASS 

FREQ 

PCT 

PCT 

PCT 

PCT 

BUSINESS 

MANUFACTURINO 

34 

11*8 

26.5 

29*4 

32*4 

TRANSPORTATION 

9 

11*1 

44*4 

11.1 

33*3 

UTILITIES 

8 

0*0 

12.5 

12*5 

75*0 

RETAIL 

2 

0*0 

50.0 

0.0 

50*0 

FINANCE 

8 

12*5 

0*0 

50*0 

37*5 

PROFESSIONAL 

3 

0*0 

33.3 

33*3 

33.3 

OTHER 

6 

0*0 

16*7 

83*3 

0*0 

SUBTOTAL 

70 

8*6 

24.3 

31*4 

35.7 

GOVERNMENi- 

FEDERAL 

10 

10*0 

30.0 

40*0 

20*0 

STATE 

2 

0*0 

50*0 

0*0 

50*0 

LOCAL 

6 

16.7 

16.7 

33.3 

33.3 

SUBTOTAL 

18 

11*1 

27.8 

33*3 

27*8 

INSTITUTIONS 

EDUCATIONAL 

11 

9*1 

0.0 

63*6 

27.3 

MEDICAL 

5 

0*0 

60.0 

0*0 

40.0 

RELIGIOUS 

4 

25*0 

25.0 

50*0 

0.0 

SUBTOTAL 

20 

10*0 

laisKaBSsssaflii 

20.0 

45.0 

25*0 

TOTAL 


108  9*3  24.1  34.3  32*4 


ORIGINAL  PAGI  H 
OF  POOR  QUALmr 


TABLE  D-27 


PRICE  FERFORMAMCE  RELATIONSHIP 


HOW  HUGH 

MORE  WOULD  PAT  IF  OUTAGE 

REDUCED  FROM  4 

BY  CLASS 

AND  SUBCLASS  OF 

USERS 

ACCEPTABLE 

COST 

INCREASE 

10  PCT  25  PCT 

50  PCT 

CLA8S/SUBCLAS8 

FREO 

PCT 

PCT 

PCT 

BUSINESS 

HANUFACTURING 

1 

100.0 

0*0 

0.0 

TRANSPORTATION 

4 

100.0 

0.0 

0*0 

UTILITIES 

0 

0.0 

0.0 

0.0 

RETAIL 

0 

0.0 

0.0 

0*0 

FINANCE 

0 

0.0 

0.0 

0.0 

PROFESSIONAL 

0 

0.0 

0.0 

0.0 

OTHER 

1 

100.0 

0.0 

0.0 

SUBTOTAL 

6 

100.0 

0.0 

0.0 

GOVERNMENT 

FEDERAL 

0 

0.0 

0.0 

0*0 

STATE 

1 

100.0 

0.0 

0.0 

LOCAL 

1 

100.0 

0.0 

0*0 

SUBTOTAL 

2 

100.0 

0.0 

0.0 

INSTITUTIONS 

EDUCATIONAL 

0 

0.0 

0.0 

0*0 

MEDICAL 

1 

100.0 

0.0 

0*0 

RELIGIOUS 

1 

100.0 

0.0 

0.0 

SUBTOTAL 

2 

100.0 

0.0 

0.0 

msmasx^mmmmmmmm 

Mt » SB  k:  K SB  K V aa  B s 

BSBBBI 

■BBBBSBBB 

TOTAL 

10 

100. c 

0.0 

0.0 

ORIGINAL  PAGE  |9 
OF  POOR  QUALin 


TABLE  D-2S 


PRICE  PERFORHANCE  RELATIONSHIP 
HOW  HUGH  NORE  WOULD  PAY  IF  OUTAGE  REDUCED  FRON  8 TO  4 HRS 
BY  CLASS  AND  SUBCLASS  OF  USERS 


ACCEPTABLE 

COST 

INCREASE 

10  PCT  25 

PCT 

50  PCT 

CLASS/SUBCLASS 

FREQ 

PCT 

PCT 

PCT 

BUSINESS 

NANUFACTURIN6 

3 

100.0 

0.0 

0.0 

TRANSPORTATION 

0 

0.0 

0.0 

0*0 

UTILITIES 

1 

100*0 

0*0 

0.0 

RETAIL 

FINANCE 

0 

3 

0.0 

100.0 

0.0 

0*0 

0.0 

0.0 

PROFESSIONAL 

0 

0*0 

0.0 

0.0 

OTHER 

1 

100.0 

0.0 

0*0 

SUBTOTAL 

8 

100*0 

0*0 

0*0 

GOVERNMENT 

FEDERAL 

1 

100*0 

0*0 

0.0 

STATE 

0 

0*0 

0*0 

0*0 

LOCAL 

1 

ioo.o 

0.0 

0.0 

SUBTOTAL 

2 

100*0 

0*0 

0.0 

INSTITUTIONS 

EDUCATIONAL 

3 

100.0 

0.0 

0.0 

MEDICAL 

0 

0.0 

0.0 

0.0 

RELIGIOUS 

1 

100*0 

0.0 

0.0 

SUBTOTAL 

4 

100.0 

0.0 

0.0 

ssssssssacsaisssBaBBBatKaBjsattKssMKaacMisssflSBBsssxBssaiaiBaKBBBKssa 

TOTAL  14  100.0  0.0  0.0 


ORIGINAL  PAGE  S3 
or  POOR  QUALTIY 


TABLE  D-29 


0-46 


PRICE  PERFORHANCE  RELATIONSHIP 
HOW  MUCH  MORE  WOULD  PAY  IF  OUTAGE  REDUCED  FROM  8 TO  1 HRS 
BY  CLASS  AND  SUBCLASS  OF  USERS 


CLASS/SUBCLASS  FREQ 

BUSINESS 


ACCEPTABLE  COST  INCREASE 
10  PCT  25  PCT  50  PCT 

PCT  PCT  PCT 


MANUFACTURING 

3 

100.0 

0.0 

0.0 

TRANSPORTATION 

0 

0.0 

0.6 

0,0 

UTILITIES 

1 

100.0 

0.0 

0.0 

retail 

0 

0.0 

0.0 

0.0 

finance 

3 

66.7 

33.3 

0.0 

PROFESSIONAL 

0 

0.0 

0.0 

0.0 

OTHER 

1 

100.0 

0.0 

0.0 

SUBTOTAL 

8 

87.5 

12.5 

0.0 

GOVERNMENT 

FEDERAL 

1 

100.0 

0.0 

0.0 

STATE 

0 

0.0 

0.0 

0.0 

LOCAL 

1 

100.0 

0.0 

0.0 

SUBTOTAL 

2 

100.0 

0.0 

0,0 

INSTITUTIONS 

EDUCATIONAL 

3 

100.0 

0.0 

0.0 

MEDICAL 

0 

0.0 

0.0 

0.0 

RELIGIOUS 

1 

100.0 

0.0 

0.0 

SUBTOTAL 

A 

100.0 

0.0 

0.0 

ssssBisststssssBissssaisaBKatBsss: 

simmmmu 

sassstESTSsssses: 

sEsasssesss; 

ssaaiB 

TOTAL 

14 

92.9 

7,1 

0,0 

% 


^ QUALITY 


TABLE  D-30 


D-#7 


PRICE  PERFORHANCE  RELATIONSHIP 
HOU  HUCH  MORE  HOULD  PAY  IF  OUTAGE  REDUCED  FROM  44  TO  8 HRS 
BY  CLASS  AND  SUBCLASS  OF  USERS 


ACCEPTABLE  COST 

INCREASE 

10  PCT 

25  PCT 

50  PCT 

CLASS/SUBCLASS 

FREQ 

PCT 

PCT 

PCT 

BUSINESS 

MANUFACTURING 

1 

100.0 

0*0 

0*0 

TRANSPORTATION 

I 

100*0 

0*0 

0*0 

UTILITIES 

5 

100*0 

0*0 

0*0 

RETAIL 

0 

0.0 

0*0 

0*0 

FINANCE 

0 

0*0 

0.0 

0*0 

PROFESSIONAL 

1 

100.0 

0*0 

0*0 

OTHER 

0 

0.0 

0*0 

0*0 

SUBTOTAL 

8 

100*0 

0*0 

0*0 

GOVERNMENT 

FEDERAL 

0 

0*0 

0*0 

0*0 

STATE 

1 

100*0 

0*0 

0*0 

LOCAL 

0 

0*0 

0.0 

0*0 

SUBTOTAL 

1 

100,0 

0.0 

0*0 

INSTITUTIONS 

EDUCATIONAL 

0 

0.0 

0*0 

0*0 

MEDICAL 

1 

0.0 

100*0 

0*0 

RELIGIOUS 

0 

0.0 

0*0 

0*0 

SUBTOTAL 

1 

0.0 

100*0 

0.0 

SSBSSaSXBBSrSSBBBSSSSBSBKflCSES 

BSBSSSBBIBSBIEKKSBnSaitBSS 

S&B83KEB 

BBBBBBBB 

TOTAL 

10 

90*0 

10*0 

0*0 

OiaGMAL  PAQC  If 
OF  POOR  QUALITY 


TABLE  D-31 


I 

I 


unu  PERFORHANCE  RELATIONSHIP 

HOW  HUGH  HORE  l■^OUL&  PAY  IF  OUTASE  REDUCED  FROH  44  TO  4 
SY  CLASS  AND  SUBCLASS  OF  USERS 


CLASS/SUBCLASS 


ACCEPTABLE  COST  INCREASE 

10  PCT  25  PCT  50  PCT 

FREQ  PCT  PCT  PCT 


I 

I 

i 

I 

I 

I 

I 

I 


BUSINESS 


MANUFACTURING 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 

1 

1 

5 

0 

0 

0 

0 

oo  o o o o o 

oo  o o o o o 
o o o 

»-l 

f 

o o oo  o oo 
• •••••* 
o o o o o o o 

o o o o o o o 
o o o o o oo 

SUBTOTAL 

GOVERNMENT 

FEDERAL 

STATE 

LOCAL 

7 

0 

1 

0 

100.0 

0.0 

100.0 

0.0 

I o o o o 

1 • • • • 

1 o oo  o 

1 o o o o 

1 • • * * 

1 o o o o 

SUBTOTAL 

INSTITUTIONS 

EDUCATIONAL 

MEDICAL 

RELIGIOUS 

1 

0 

1 

0 

100.0 

0.0 

0.0 

0.0 

0.0 

0.0 

100.0 

0.0 

0*0 

0.0 

0.0 

0.0 

SUBTOTAL 

1 

0.0 

100.0 

0.0 

5S  s=  ss  » ss  ss  ss  s c a ss  ss = ss  ss  a = = s; = sr = = 

scssssssssa 

1 

1 

1 

i 

» 

1 

TOTAL 

9 

88.9 

11.1 

0.0 

quality 


HRS 


TABLE  D-32 


PRICE  PERFORHANCE  RELATIONSHIP 
HOW  HUGH  HORE  MOULD  PAY  IF  OUTAGE  REDUCED  FROH  44  TO  1 MRS 
BY  CLASS  AND  SUBCLASS  OF  USERS 


ACCEPTABLE  COST 

INCREASE 

10  PCT 

25  PCT 

50  PCT 

CLASS/SUBCLASS 

FREQ 

PCT 

PCT 

PCT 

BUSINESS 

MANUFACTURING 

1 

100*0 

0*0 

0*0 

TRANSPORTATION 

1 

100*0 

0*0 

0*0 

UTILITIES 

5 

80*0 

20.0 

0*0 

RETAIL 

0 

0*0 

0.0 

0*0 

FINANCE 

0 

0*0 

0*0 

0*0 

PROFESSIONAL 

0 

0.0 

0*0 

0*0 

OTHER 

0 

0*0 

0*0 

0.0 

SUBTOTAL 

7 

85*7 

14*3 

0.0 

GOVERNMENT 

FEDERAL 

0 

0*0 

0*0 

0*0 

STATE 

1 

100*0 

0*0 

0*0 

LOCAL 

0 

0*0 

0.0 

0.0 

SUBTOTAL 

1 

100*0 

0*0 

0*0 

INSTITUTIONS 

EDUCATIONAL 

0 

0*0 

0*0 

0*0 

MEDICAL 

1 

0*0 

100*0 

0.0 

RELIGIOUS 

0 

0.0 

0*0 

0*0 

SUBTOTAL 

1 

0*0 

100*0 

0.0 

TOTAL 


9 


77*8  22*2  0*0 
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TABLE  D-33 


PRICE  RELATIONSHIP 

EFFECT  OF  REi^fMI  PEi^INmAM^  m AWNJNT  IIILLINO  TO  PAY 
IT  CLASS  AN®  SUBCLASS  OF  USERS 
QUESTION  NO.  33 

NOULB  YOU  ACCEPT  A LOWER  LEVEL 
OP  PERFOWAICE  IF  COSTS  WERE  REBtM:ED 


CLASS/SUBCLASS 

FREQ 

YES 

PCT 

NO 

PCT 

BUSINESS 

HANUFACTURING 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 

55 

17 

11 

11 

14 

11 

16 

12.7 

5.9 

0.0 

0.0 

28.6 

0*0 

0.0 

87.3 
94.1 

100.0 

100.0 

71.4 
100.0 
100.0 

SUBTOTAL 

135 

8.9 

91.1 

GOVERNMENT 

federal 

STATE 

LOCAL 

20 

18 

16 

10.0 

5.6 

6.3 

90.0 

94.4 

93.8 

SUBTOTAL 

54 

7.4 

92.6 

INSTITUTIONS 

EDUCATIONAL 

MEDICAL 

RELIGIOUS 

17 

7 

7 

0.0 

28.6 

14.3 

100.0 

71.4 

85.7 

SUBTOTAL 

31 

9.7 

90.3 

TOTAL 


220 


8 * S 


91.4 


TAK.ED.34 


D>5I 


^ici  relatioi^ip 

REASONS  yOULS  I^T  AC^PT  LOI^R  IF  COSTS  REDUCED 

SY  CLASS  mm  «IBCLA8S  of  ukrs 
QUE8T1(»I  NO*  34 

MASONS  RELATED  TO 
CUR^T  COST 
IS  EFFECTIV 


CLAS8/SUDCLASS 

FKEQ 

HININAL 

PCT 

NESS 

PCT 

OTHER 

PCT 

BUSINESS 

HANUFACTl^ING 

1.8 

100.0 

0*0 

TRANSPORTATION 

7 

85.7 

14.3 

UTILITIES 

2 

50.0 

50.0 

RETAIL 

4 

100.0 

0.0 

FINANCE 

5 

60.0 

40.0 

PR(^ESSIONAL 

7 

100.0 

0.0 

OTHER 

7 

57.1 

42.9 

SUBTOTAL 

50 

86.0 

14*0 

60VERNNENT 

FEDERAL 

8 

100.0 

0.0 

STATE 

12 

91.7 

8.3 

LOCAL 

10 

100.0 

0*0 

SUBTOTAL 

30 

96.7 

3.3 

INSTITUTIONS 

EDUCATIONAL 

9 

88.9 

11.1 

HEDICAL 

3 

100.0 

0.0 

RELIGIOUS 

3 

100*0 

0.0 

SUBTOTAL 

IS 

93.3 

6.7 

TOTAL 


95 


90.5 


9,5 
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TABLE  D-35 


^RlgE  PERFORHANCE  REtATZONSHZP 

HOy  HUGH  LESS  EXPECT  TO  PAY  ZF  OUTAQE  ZNCREASEO  FROH  1 TO  4 MRS 

BY  CLASS  AND  SUBCLASS  OF  USERS 

EXPECTED  COST  REDUCTION 


10 

PCT 

25  PCT 

50  PCT 

CLASS/SUBCLASS 

FREQ 

PCT 

PCT 

PCT 

BUSZNESS 

HANUFACTURZNO 

0 

0.0 

0.0 

0.0 

TRANSPORTATION 

0 

0.0 

0.0 

0.0 

UTILITIES 

0 

0.0 

0*0 

0.0 

RETAIL 

0 

0*0 

0.0 

0.0 

FINANCE 

0 

0.0 

0.0 

0.0 

PROFESSIONAL 

0 

0.0 

0.0 

0.0 

OTHER 

0 

0.0 

0.0 

0.0 

SUBTOTAL 

0 

0.0 

0.0 

0.0 

OOWCRNHENT 

FEDERAL 

0 

0.0 

0*0 

0.0 

STATE 

0 

0.0 

0.0 

0.0 

LOCAL 

0 

0.0 

0.0 

0.0 

SUBTOTAL 

0 

0.0 

0.0 

o 

o 

INSTITUTIONS 

EDUCATIONAL 

0 

0.0 

0.0 

0*0 

MEDICAL 

0 

0.0 

0.0 

0.0 

RELIGIOUS 

1 

0*0 

100.0 

0.0 

SUBTOTAL 

1 

0.0 

100.0 

0.0 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

It 

II 

II 

II 

II 

II 

It 

II 

II 

II 

II 

II 

II 

II 

II 

H 

II 

li 

II 

It 

lt 

It 

TOTAL 

1 

0.0 

100.0 

0.0 

’‘/testa 

POOR 


TABLE  D-3E 


PRICE  PERFORHANCE  RELATIONSHIP 

uny  MUCH  LESS  EXPECT  TO  PAY  IF  0UTA8E  I*^CREASED  FROH  1 TO  8 HRS 
HOW  HUCH  LESS  SUBCLASS  OF  USERS 

expected  cost  REDUCTION 
10  PCT  25  PCT  50  PCT 

FREQ  PCT  PCT  PCT 


CLASS/SUBCLASS 

business 


EDUCATIONAL 

HEDICAL 

RELIGIOUS 


SUBTOTAL 


TOTAL 


HANUFACTUfsINQ 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 

0 

0 

0 

0 

0 

0 

0 

0.0 

0*0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0*0 

0.0 

0*0 

0.0 

0*0 

0*0 

0.0 

0.0 

0*0 

0*0 

0*0 

0.0 

0*0 

SUBTOTAL 

0 

0*0 

o 

. 

o 

0*0 

government 

federal 

0 

0.0 

0*0 

0*0 

A 

0.0 

0*0 

0 0 

STATE 

LOCAL 

0 

0*0 

0*0 

0*0 

SUBTOTAL 

INSTITUTIONS 

0 

0.0 

0*0 

0.0 

0.0 

0*0 

0.0 

0*0 

0*0 

100*0 

0*0 

0*0 

0*0 

0*0 

100*0 

o 

o 

0*0 

100.0 

0*0 

omoniAL  PA«  IS 
OF  POOR  QUALITY 


TABLE  D-37 


D-3# 


unn  PERFORHANCE  RELATIONSHIP 

HOW  MUCH  LESS  EXPECT  TO  PAY  IF  OUTAGE  INCREASED  FROM  1 TO  44  HRS 

BY  CLASS  AND  SUBCLASS  OF  USERS 


CLASS/SUBCLASS 

BUSINESS 


FREQ 


EXPECTED  COST  REDUCTION 
10  PCT  25  PCT  50  PCT 

PCT  PCT  PCT 


MANUFACTURING 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 

0 

0 

0 

0 

0 

0 

0 

o o o o o o o 
o o o o o o o 

o o o o o o o 
o o o o o o o 

o o o o o o o 
o o o o o o o 

SUBTOTAL 

GOVERNMENT 

FEDERAL 

STATE 

LOCAL 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SUBTOTAL 

0 

1 

1 o 
i . 
o 

0.0 

0.0 

INSTITUTIONS 

EDUCATIONAL 

0 

0.0 

0.0 

0.0 

MEDICAL 

0 

0.0 

0.0 

o » ft 

RELIGIOUS 

1 

0.0 

100.0 

0.0 

SUBTOTAL 

1 

0.0 

100.0 

0.0 

==ssssstts:ss=®assssss:s! 

====asessssaessss 

ssssarsrsss 

_ 

TOTAL 

1 

0.0 

100.0 

0.0 

TABLE  D-38 


PRICE  PERFORMANCE  RELATIONSHIP 

HOy  MUCH  LESS  EXPECT  TO  PAY  IF  OUTAGE  INCREASED  FROM  4 TO  8 HRS 

BY  CLASS  AND  SUBCLASS  OF  USERS 


EXPECTED 

COST  REDUCTION 

10  PCT 

25  PCT 

50  PCT 

CLASS/SUBCLASS 

FREQ 

PCT 

PCT 

PCT 

BUSINESS 

MANUFACTURING 

1 

100.0 

0.0 

0.0 

TRANSPORTATION 

0 

0*0 

0.0 

0.0 

UTILITIES 

0 

0.0 

0,0 

0.0 

RETAIL 

0 

0.0 

0.0 

0.0 

FINANCE 

0 

0.0 

0.0 

0.0 

PROFESSIONAL 

0 

0.0 

0.0 

0.0 

OTHER 

0 

0.0 

0.0 

0.0 

SUBTOTAL 

1 

100.0 

0.0 

0.0 

GOVERNMENT 

FEDERAL 

0 

0*0 

0.0 

0.0 

STATE 

0 

0.0 

0.0 

0.0 

LOCAL 

0 

0.0 

0.0 

0.0 

SUBTOTAL 

0 

o 

o 

0.0 

0.0 

INSTITUTIONS 

EDUCATIONAL 

0 

0.0 

0.0 

0.0 

MEDICAL 

0 

0.0 

0.0 

0,0 

RELIGIOUS 

0 

0.0 

0.0 

0.0 

SUBTOTAL 

0 

0,0 

0.0 

0.0 

TOTAL 


100.0 


0.0 
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TABLE  D-39 


D-3€ 


HOW  HUGH  LFSR  relationship 

HUGH  LESS  TO  PAY  IF  OUTAGE  INCREASED  FROH  4 TO  44  HRS 

BY  CLASS  AND  SUBCLASS  OF  USERS 


CLASS/SUBCLASS 

FREQ 

EXPECTED 
10  PCT 
PCT 

COST  REDUCTION 
25  PCT  50  PCT 
PCT  PCT 

BUSINESS 

MANUFACTURING 

TRANSPORTATION 

UTILITIES 

retail 

FINANCE 

PROFESSIONAL 

OTHER 

1 

0 

0 

0 

0 

0 

0 

0,0 

OtO 

0.0 

0.0 

0.0 

0.0 

0.0 

100.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SUBTOTAL 

1 

0.0 

100.0 

0.0 

GOVERNMENT 

FEDERAL 

STATE 

LOCAL 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SUBTOTAL 

0 

0.0 

0.0 

0.0 

INSTITUTIONS 

EDUCATIONAL 

MEDICAL 

RELIGIOUS 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SUBTOTAL 

0 

0.0 

0.0 

0.0 

TOTAL 

1 

ssKssztssxssssi: 

0.0 

sassssnss 

100.0 

szssssssssssm 

0.0 
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TABLE  D-40 


PRICE  PERFORHANCE  RELATIONSHIP 

HOW  MUCH  LESS  EXPECT  TO  PAY  IF  OUTAGE  INCREASED  FROM  8 TO  44  HRS 

DY  CLASS  AND  SUBCLASS  OF  USERS 


EXPECTED  COST  REDUCTION 


10  PCT 

25  PCT 

50  PCT 

CLASS/SUDCLASS 

FREO 

PCT 

PCT 

PCT 

BUSINESS 

MANUFACTURING 

0 

0.0 

0*0 

0.0 

TRANSPORTATION 

0 

0.0 

0.0 

0.0 

UTILITIES 

0 

0.0 

0.0 

0.0 

RETAIL 

0 

0.0 

0.0 

0.0 

FINANCE 

0 

0.0 

0.0 

0.0 

PROFESSIONAL 

0 

0.0 

0.0 

0.0 

OTHER 

0 

0.0 

0.0 

0.0 

SUBTOTAL 

0 

0.0 

0.0 

0.0 

GOVERNMENT 

FEDERAL 

0 

0.0 

0.0 

0.0 

STATE 

0 

0*0 

0.0 

0.0 

LOCAL 

1 

100.0 

0.0 

0.0 

SUBTOTAL 

1 

o 

♦ 

o 

o 

0.0 

0.0 

INSTITUTIONS 

EDUCATIONAL 

0 

0.0 

0.0 

0,0 

MEDICAL 

0 

0.0 

0.0 

0.0 

RELIGIOUS 

0 

0.0 

0.0 

0.0 

SUBTOTAL 

0 

o 

o 

0.0 

0.0 

3Sss:asissass;saB:a:BS3ssBSSssss:ss:s;s:ai3BXBB:B:s:s:=:sss:r:s:s=;ssa:so;s!as!s;sKK 

total  1 100.0  0.0  0.0 
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TABLE  D-41 


D-58 


DISTRIBUTION  OF  TRAFFIC 
BY  DISTANCE 
DOLLARS  IN  iOOO'S 


NUMBER  OF  USERS  FOR  WHICH  TRAFFIC  AND  DISTANCE  INFO  AVAILABLE?  194 
TOTAL  COMMUNICATION  DOLLARS  FOR  THESE  USERS?  4066888 

191?.^  COMMUNICATION  DOLLARS  FOR  MAJOR  ROUTES  OF  THESE  USERS?  1711026«77 
TOTAL  NUMBER  OF  THESE  MAJOR  ROUTES?  861  i/iiy^6.77 


MILEAGE  BANDS 


PCT  DIST  DOLLARS  PCT  ROUTES 


140 

41  - 150 
151  - 500 
501  - 1000 
1001  - 2100 
>2J00 


7*32 

15.10 

27.53 

22.07 

16.38 

11.61 


8.23 

10.31 

27.67 

16.68 
26.58 
10.53 


ORIGINAL  PAGE  ■ 
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TABLE  D-#2 


U8E  OF  CPS 

CUPENT  FASTEST  CHANNEL  DATA  PATE 
3Y  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO*  45 


DATA  PATES  (BPS) 


12*4K 

4.8K 

9.6K 

56K 

1.5M 

6.3N 

CLASS/SUBCLASS 

FREQ 

PCT 

‘ PCT 

PCT 

PCT 

PCT 

PCT 

BUSZNESSr 

MANUFACTURING 

61 

8*2 

9.8 

52*5 

26.2 

3*3 

0*0 

TRANSPORTATION 

16 

25.0 

0.0 

56.3 

12.5 

6*3 

0*0 

UTILITIES 

11 

9.1 

27.3 

63.6 

0.0 

0.0 

0.0 

RETAIL 

10 

0*0 

0.0 

80.0 

20.0 

0*0 

0*0 

FINANCE 

15 

13.3 

13.3 

26.7 

33.3 

13.3 

0.0 

PROFESSIONAL 

10 

10*0 

0*0 

60.0 

10.0 

10.0 

10.0 

OTHER 

13 

7.7 

15.4 

61.5 

15.4 

0*0 

0*0 

SUBTOTAL 

136 

10.3 

9.6 

54.4 

20.6 

4*4 

0*7 

60UERNMENT 

FEDERAL 

20 

15.0 

35.0 

35.0 

10*0 

5*0 

0*0 

STATE 

19 

15.8 

21.1 

42.1 

21*1 

0*0 

0*0 

LOCAL 

13 

7.7 

23*1 

69.2 

0*0 

0.0 

0*0 

SUBTOTAL 

52 

13.5 

26.9 

46.2 

11.5 

1.9 

0.0 

INSTITUTIONS 

EDUCATIONAL 

19 

15.8 

15.8 

63*2 

0.0 

5*3 

0.0 

MEDICAL 

9 

33.3 

11*1 

55.6 

0.0 

0.0 

0*0 

RELIGIOUS 

5 

40.0 

0.0 

60.0 

0.0 

0*0 

0.0 

SUBTOTAL 

33 

24.2 

12.1 

60.6 

0.0 

3.0 

0*0 

■ ■asaaisaaijssaaaiaMaaHi 

TOTAL 

221 

13.1 

14.0 

53.4 

15.4 

3.6 

0.5 

TABLE  043 


O>60 


USE  OF  CPS 

SUITABILITY  OF  FACILITIES  FOP  10  FT  EAPTH  STATION 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  44 


NUHBER  SUITABLE 


CLASS/SUBCLASS 

FREQ 

ALL 

PCT 

SOME 

PCT 

NONE 

PCT 

BUSINESS 

MANUFACTURING 

59 

47.8 

25.4 

4.6 

TRANSPORTATION 

14 

37.5 

42*5 

0.0 

UTILITIES 

13 

92.3 

7.7 

0*0 

RETAIL 

12 

58*3 

41.7 

0*0 

FINANCE 

15 

33*3 

44.7 

0*0 

PROFESSIONAL 

13 

53.8 

23.1 

23.1 

OTHER 

17 

58.8 

17.4 

23.5 

SUBTOTAL 

145 

40.0 

32.4 

7.4 

GOVERNMENT 

FEDERAL 

23 

52*2 

24*1 

21.7 

STATE 

17 

47.1 

52.9 

0*0 

LOCAL 

17 

86*2 

11*8 

0.0 

SUBTOTAL 

57 

41.4 

29.8 

8*8 

INSTITUTIONS 

EDUCATIONAL 

18 

61.1 

27.8 

11.1 

MEDICAL 

9 

55*4 

11.1 

33.3 

RELIGIOUS 

7 

71.4 

28.4 

0.0 

SUBTOTAL 

34 

41.8 

23.5 

14.7 

TOTAL  234  40*4  30*5  8.9 


OrIQIIIAL  PAQI 
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TABLE  D>44 


D-4I 


USE  OF  CPS 

CURRENTLY  USING  CPS  SERVICES 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  47 


CLASS/SUBCLASS 

.BUSINESS 


USING  CPS 
YES  NO 

FREQ  PCT  PCT 


HANUFACTURZNO 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESS TONAL 

OTHER 


54 

14.3 

85.7 

14 

25.0 

75.0 

13 

7.7 

92.3 

10 

0.0 

100.0 

14 

14.3 

85.7 

10 

20.0 

80.0 

IS 

24.7 

73.3 

SUBTOTAL 

134 

15.7 

84*3 

OOVERNNENT 

FEDERAL 

20 

0.0 

100*0 

STATE 

20 

5*0 

95.0 

LOCAL 

17 

0*0 

100.0 

SUBTOTAL 

57 

1*8 

98.2 

INSTITUTIONS 

EDUCATIONAL 

14 

7.1 

92.9 

NED I CAL 

7 

14*3 

85.7 

RELIGIOUS 

7 

14.3 

85*7 

SUB  TOTAL 

28 

10.7 

89.3 

TOTAL 

219 

11.4 

88*4 

ORIGINAL  PAGE  ft 
OF  POOR  QUALITY 


TABLE  D>45 


D-42 


Of  CPS 

PROVIDER  OF  CPS  SERVICES 
BY  CLRS8  RND  SUBCLASS  OF  USERS 
QUESTION  NO*  48 


CLASS/SUBCLASS  FREQ 
BUSINESS 

MANUFACTURING  7 
TRANSPORTATION  A 
UTILITIES  i 
RETAIL  ® 
FINANCE  1 
PROFESSIONAL  2 
OTHER  A 


SUBTOTAL 

19 

63.2 

36.8 

GOVERNMENT 

FEDERAL 

STATE 

LOCAL 

0 

1 

0 

0.0 

100.0 

0.0 

0.0 

0.0 

0.0 

SUBTOTAL 

1 

100.0 

0.0 

INSTITUTIONS 

EDUCATIONAL 

0 

0,0 

0.0 

MEDICAL 

0 

0*0 

0.0 

RELIGIOUS 

1 

0.0 

100.0 

SUBTOTAL 

1 

0.0 

100.0 

sasssssainassH 

mmmsatmmmBS 

TOTAL 

21 

61.9 

38.1 
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PROVIDER 


SBS 

AMSAT 

PCT 

PCT 

57.1 

42.9 

75.0 

25.0 

100.0 

0.0 

0.0 

0.0 

100.0 

0.0 

0.0 

100.0 

75.0 

25.0 

TABLE  D-46 


D-63 


i^E 

DOLLAR  SAM1M68  AS  A OF  USE 

BY  CLASS  MID  SUBCLASS  OF  USERS 
GHiESTION  NO.  49 


CLASS/SUBCLASS 

FREQ 

SAMED 

YES 

PCT 

DOLLARS 

NO 

PCT 

BUSINESS 

MANUFACTURING 

8 

100.0 

0*0 

TRANSPORTATION 

4 

75.0 

25.0 

UTILITIES 

1 

100.0 

0*0 

RETAIL 

1 

100.0 

0*0 

FINANCE 

1 

100.0 

0*0 

PROFESSIONAL 

2 

100*0 

0.0 

OTHER 

3 

46.7 

33*3 

SUBTOTAL 

20 

90.0 

10*0 

GOVERNHENT 


FEDERAL 

0 

0*0 

0*0 

STATE 

1 

100.0 

0.0 

LOCAL 

0 

0.0 

0*0 

SUBTOTAL 

1 

100.0 

0*0 

INSTITUTIONS 

EDUCATIONAL 

0 

0.0 

0.0 

rtEDICAL 

1 

0*0 

100*0 

RELIGIOUS 

1 

100.0 

0*0 

SUBTOTAL 

2 

50*0 

50*0 

II 

u 

H 

II 

II 

II 

II 

II 

II 

H 

II 

II 

II 

sssssssssas 

TOTAL 

23 

87*0 

13*0 

D 
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TABLE  D-47 


USE  or  CPS 

BETTES  %^1CE  St  S SCttlLT  <MF  USE 
BY  CLASS  mt  SUBa.Att  » USERS 

QumrtOH  m*  si 

BETTER  SERVICE 
YES  NO 

CLASS/SUBCLASS  FREQ  FCT  PCT 

BUSINESS 


HANUFACTURIN6 

a 

87,5 

12.5 

TRANSPORTATION 

3 

66.7 

33.3 

UTILITIES 

0 

0,0 

0,0 

RETAIL 

1 

100,0 

0,0 

FINANCE 

2 

100.0 

0,0 

PROFESSIONAL 

2 

50,0 

50.0 

OTHER 

2 

50,0 

50,0 

SUBTOTAL 

18 

77,8 

22,2 

GOVERNMENT 

FEDERAL 

0 

0.0 

0.0 

STATE 

1 

0,0 

100.0 

LOCAL 

0 

0,0 

0.0 

SUBTOTAL 

1 

0,0 

100,0 

INSTITUTIONS 

EDUCATIONAL 

0 

0,0 

0,0 

MEDICAL 

1 

100,0 

0,0 

RELIGIOUS 

0 

0,0 

0,0 

SUBTOTAL 

1 

100,0 

0,0 

8B3SSS3S3SSSa3S  = S;SS 

SSS3S33S33SaeBB 

BBBBBBBB 

BBBBBBB 

TOTAL 

20 

75,0 

25.0 

OrnGMAL  PA^  18 
OF  POOR  QUALITY 


TABLE  &4S 


&45 


USE  OF  CFS 

BETTER  FROmJCTtMXTV  R8  R f^SULT  OF  I^E 
BY  CLASS  AND  SUBCLASS  USERS 
CH^STiON  NO.  S3 


BETTER 

PR0BUCTIVITY 

YES 

NO 

CLASS/SUBCLASS 

FREQ 

PCT 

PCT 

BUSINESS 

MANUFACTURING 

8 

75.0 

25*0 

TRANSPORTATION 

4 

so.o 

50*0 

UTILITIES 

0 

0.0 

0*0 

RETAIL 

1 

100.0 

0.0 

FINANCE 

2 

100*0 

0.0 

PROFESSIONAL 

2 

50*0 

50.0 

OTHER 

2 

50*0 

50.0 

SUBTOTAL 

19 

68.4 

31.6 

GOVERNMENT 

FEDERAL 

0 

0*0 

0*0 

STATE 

1 

0.0 

100*0 

LOCAL 

0 

0.0 

0*0 

SUBTOTAL 

1 

0*0 

100.0 

D 


INSTITUTIONS 


EDUCATIONAL 

.-tEDICAL 

RELIGIOUS 


0 

1 

0 


0.0 

100.0 

0.0 


0.0 

0.0 

0.0 


FEATimEi  iWLmmtm  im 
UM  COST 

BY  CLASS  tm  SyS^A^  OF  USERS 
OUESTICM  IM.  55 


IHPWtTANCE 


■ 

VERY 

^not 

1 

2 

3 

4 

5 

M CLASS/SUBCLASS 

FREQ 

PCT 

PCT 

PCT 

PCT 

PCT 

■ BUSINESS 

W NANUFACTURZIM 

62 

72*6 

21*0 

6*5 

0*0 

0*0 

■ TRANSPORTATtON 

15 

73*3 

26*7 

0*0 

0.0 

0.0 

UTILITIES 

13 

69*2 

30*8 

0*0 

0*0 

0*0 

V RETAIL 

12 

58.3 

33*3 

8*3 

0.0 

0*0 

K FINANCE 

14 

57*1 

42*9 

0.0 

0*0 

0*0 

PROFESSIONAL 

11 

81*8 

9*1 

9*1 

0.0 

0*0 

^ other 

17 

47*1 

29*4 

23*5 

0*0 

0.0 

ft  SUBTOTAL 

144 

67*4 

25*7 

6*9 

0.0 

0*0 

H 60UERI#tENT 

FEBERAL 

22 

90*9 

9*1 

0*0 

0*0 

0*0 

^ STATE 

19 

100*0 

0*0 

0*0 

0*0 

0*0 

V LOCAL 

16 

81*3 

18*8 

0*0 

0*0 

0*0 

SUBTOTAL 

|» 

57 

91.2 

8*8 

0,0 

0.0 

0*0 

ft  INSTITUTIONS 

M EDUCATIONAL 

63*2 

21*1 

5*3 

10*5 

0*0 

m HEDICAL 

8 

75*0 

25*0 

0*0 

0.0 

0*0 

• RELI6I0US 

7 

57*1 

42*9 

0*0 

0.0 

0*0 

K SUBTOTAL 

34 

64,7 

26*5 

2*9 

5*9 

0*0 

IK 

sM«sBssssssaBsvaB3fesa!aa« 

N 

II 

• 

■ 

■ 

N 

N 

N 

II 

It 

MMaasisamaaaaaMas 

aKKfliSBasa 

mmmrnmmmm 

aaasaaaa 

m total 

i 

235 

72*8 

21*7 

4.7 

0*9 

0*0 

1 

page  19 

OF  POOR  QUALITY 

I 


I 


B 


TAHLE  D-50 


FEATURES  ZNFLUEt^XNS  USE  OF  CPS 
RELIASZLZTY  <AT  LEAST  « NOU) 
BY  CLASS  ANB  SUBCLASS  OF  USERS 
QUESTION  NO«  56 


IHPORTANCE 


VERY 

— »NOT 

1 

2 

3 

4 

5 

CLASt/SUBCLASS 

FREQ 

PCT 

PCT 

PCT 

PCT 

PCT 

BUSI»^SS 

MMmFACTURXNO 

62 

72.6 

19.4 

4.8 

3.2 

0*0 

TRANSPORTATION 

15 

80.0 

20.0 

0.0 

0.0 

0.0 

UTILITIES 

13 

61.5 

38.5 

0.0 

0.0 

0.0 

RETAIL 

12 

66 . 7 

25.0 

0.0 

8.3 

0.0 

FINANCE 

14 

71.4 

14.3 

14.3 

0.0 

0.0 

PR^ESSIONAL 

11 

81.8 

9.1 

9.1 

0.0 

0*0 

OTHER 

17 

82.4 

5.9 

5.9 

5.9 

0.0 

SUBTOTAL 

144 

73.6 

18.8 

4.9 

2.8 

0.0 

GOUERNNENT 

FEDERAL 

22 

81.8 

13.6 

4.5 

0.0 

0.0 

STATE 

19 

68.4 

26.3 

5.3 

0.0 

0.0 

LOCAL 

15 

86.7 

13.3 

0.0 

0.0 

0.0 

SUBTOTAL 

56 

78.6 

17.9 

3.6 

0.0 

0.0 

INSTITUTIONS 

EDUCATIONAL 

19 

84.2 

10.5 

0.0 

5.3 

0*0 

MEDICAL 

8 

62.5 

25.0 

12.5 

0.0 

0.0 

RELIGIOUS 

7 

85.7 

14.3 

0.0 

0.0 

0*0 

SUBTOTAL 

34 

79.4 

14.7 

2.9 

aBsssnaaMmiKB 

2.9 

0*0 

TOTAL 

234 

75.6 

17.9 

4.3 

2.1 

0.0 

oftmud.  PME  IS 

OF  POOR  QUALITY 


TABLE  0-51 


I 

I 

I 

I 

I 

I 

I 

I 


I 


D 

D 

D 


FEATURES  INFLU@^1N6  USE  OF  CF8 
HI8H  DATA  TRANSAISSXON  SPEEDS 
BY  CLASS  ANO  SUBCLASS  OF  USERS 
QUESTION  NO.  57 


IMPORTANCE 

VERY  4 4NOT 

1 2 3 4 S 


CLASS/SUBCLASS 

FREQ 

PCT 

PCT 

PCT 

PCT 

PCT 

BUSINESS 

NANUFACTURINO 

60 

16*7 

31.7 

35*0 

10*0 

6.7 

TRANSPORTATION 

15 

13.3 

26*7 

46.7 

6.7 

6.7 

UTILITIES 

13 

0.0 

46.2 

23.1 

23.1 

7.7 

RETAIL 

12 

0.0 

25*0 

33.3 

33*3 

8.3 

FINANCE 

13 

30.8 

15.4 

30.8 

23*1 

0.0 

PROFESSIONAL 

11 

9.1 

54.5 

36.4 

0.0 

0.0 

OTHER 

17 

5.9 

35*3 

35.3 

11.8 

11.8 

SUBTOTAL 

141 

12*8 

32.6 

34.8 

13.5 

6.4 

GOVERNMENT 

FEDERAL 

20 

20.0 

10.0 

40*0 

25.0 

5.0 

STATE 

19 

10.5 

31.6 

42.1 

15.8 

0.0 

LOCAL 

13 

7.7 

46.2 

23*1 

7.7 

15*4 

SUBTOTAL 

52 

13*5 

26.9 

36.5 

17.3 

5.8 

INSTITUTIONS 

EDUCATIONAL 

19 

15*8 

36.8 

26.3 

21.1 

0*0 

MEDICAL 

8 

0.0 

50.0 

12*5 

37.5 

0.0 

RELIGIOUS 

7 

0*0 

0.0 

42.9 

28.6 

28.6 

SUBTOTAL 

34 

8*8 

32.4 

26.5 

26.5 

5.9 

ssmi«M«s«s«sss«)B«aK«i«i«easaeasaaiaisaisasaB»«K9*«Ba89saaai»aaiaK«SBX«»aMatsss«aiaiass«as 


TOTAL 


227  12.3  31.3  33.9  16.3 


6.2 


D 

D 


ORKXfNAL  PAGE  If' 
OF  POOR  QUALITY 


C 

D 

“ TABLE  D-52 

G 


D-69 


FEATURES  INFLUENCING  USE  OF  CPS 
VI&EO  CONFERENCING  CAPASILXTY 
BY  CLASS  ANO  SUBCLASS  OF  USERS 
QUESTION  NO.  58 


IMPORTANCE 

VERY  4 4NOT 

1 2 3 4 5 


CLASS/SUBCLASS 

FREQ 

PCT 

PCT 

PCT 

PCT 

PCT 

BUSINESS 

MANUFACTURING 

61 

6.6 

16*4 

32.8 

27.9 

16.4 

TRANSPORTATION 

15 

0.0 

0.0 

13.3 

53.3 

33.3 

UTILITIES 

12 

0.0 

0*0 

8.3 

66*7 

25.0 

RETAIL 

12 

8.3 

16.7 

33*3 

8.3 

33.3 

FINANCE 

13 

0.0 

7.7 

30*8 

46.2 

15.4 

PROFESSIONAL 

11 

0.0 

9.1 

36.4 

45.5 

9.1 

OTHER 

17 

5.9 

17.6 

23.5 

35.3 

17.6 

SUBTOTAL 

141 

4*3 

12.1 

27.7 

36.2 

19.9 

GOVERNMENT 

FEDERAL 

21 

0.0 

4.8 

23.8 

33.3 

38.1 

STATE 

19 

10.5 

15.8 

26.3 

21.1 

26.3 

LOCAL 

13 

0.0 

13.3 

33.3 

13.3 

40.0 

SUBTOTAL 

55 

3*6 

10.9 

27.3 

23.6 

34.5 

INSTITUTIONS 

EDUCATIONAL 

18 

0.0 

27.8 

22.2 

38.9 

11.1 

MEDICAL 

7 

14.3 

42.9 

14.3 

14.3 

14.3 

RELIGIOUS 

7 

0.0 

42.9 

14.3 

28*6 

14.3 

SUBTOTAL 

32 

3.1 

34.4 

18.8 

31.3 

12.5 

TOTAL 


228  3.9  14.9  26.3  32.5  22*4 


ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 


TABLE  D-53 


D-70 


FEATURES  INFLUENCING  USE  OF  CPS 
SOLUTION  TO  LOCAL  LOOP  PROtLEMS 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  59 


IMPORTANCE 


VERY 

->NOT 

1 

2 

3 

4 

5 

CLASS/SUBCLASS 

FREQ 

PCT 

PCT 

PCT 

PCT 

PCT 

BUSINESS 

MANUFACTURING 

61 

3*3 

16*4 

31*1 

34*4 

14*8 

TRANSPORTATION 

14 

0.0 

7*1 

21*4 

50*0 

21*4 

UTILITIES 

13 

0*0 

7*7 

23*1 

46*2 

23*1 

RETAIL 

12 

8*3 

0*0 

16*7 

33.3 

41*7 

FINANCE 

13 

0*0 

15*4 

15*4 

53*8 

15*4 

PROFESSIONAL 

11 

9*1 

9*1 

36*4 

36*4 

9*1 

OTHER 

17 

0*0 

5*9 

23*5' 

29*4 

41*2 

SUBTOTAL 

141 

2*8 

11*3 

26*2 

38*3 

21*3 

GOVERNMENT 

FEDERAL 

21 

9*5 

9*5 

19*0 

28*6 

33*3 

STATE 

19 

10*5 

10*5 

42*1 

26*3 

10*5 

LOCAL 

15 

6*7 

0.0 

0*0 

6*7 

86*7 

SUBTOTAL 

55 

9*1 

7*3 

00 

21*8 

40*0 

INSTITUTIONS 

EDUCATIONAL 

19 

5*3 

10*5 

21*1 

26*3 

36*8 

MEDICAL 

6 

16*7 

0*0 

0*0 

33*3 

50*0 

RELIGIOUS 

7 

0*0 

0*0 

0*0 

28*6 

71*4 

SUBTOTAL 

32 

6*3 

6*3 

12*5 

28*1 

46*9 

TOTAL 

228 

zxsacasBaasfliat 

4*8 

9*6 

23*2 

mmmmmMMmmM 

32*9 

29*4 

TABLE  D-5* 


D-71 


FEATURES  INFLUENCINO  USE  OF  CPS 
PRIVATE  OWNERSHIP  OPTION 
SY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO*  4^0 


IMPORTANCE 
VERY  4 


CLASS/SUBCLASS 

•REQ 

PCT 

PCT 

PCT 

PCT 

9 

PCT 

BUSINESS 

MANUFACTURINO 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 

61 

IS 

13 

12 

13 

11 

17 

8*2 

0*0 

15*4 

0*0 

0*0 

9*1 

0*0 

27*9 

26*7 

46*2 

8*3 

15*4 

9*1 

17*6 

29*5 

26*7 

7*7 

41*7 

69*2 

45*5 

17*6 

26*2 

33*3 

23*1 

33*3 

15*4 

27*3 

23*5 

8*2 

13*3 

7.7 

16*7 

0*0 

9.1 

41.2 

SUBTOTAL 

142 

5*6 

23*9 

31.7 

26*1 

12.7 

GOVERNMENT 

FEDERAL 

STATE 

LOCAL 

22 

19 

16 

0*0 

10*5 

12*5 

0*0 

10*5 

18*8 

31*8 

57*9 

6*3 

22.7 

21*1 

50*0 

45.5 

0.0 

12*5 

SUBTOTAL 

57 

7*0 

8*8 

33*3 

29*8 

21*1 

INSTITUTIONS 

EDUCATIONAL 

MEDICAL 

RELIGIOUS 

19 

8 

7 

15*8 

25*0 

0*0 

21*1 

12*5 

14*3 

21*1 

25*0 

14*3 

31*6 

0*0 

0*0 

10*5 

37*5 

71*4 

SUBTOTAL 

34 

14*7 

17.6 

20*6 

17.6 

29*4 

TOTAL 

233 

7*3 

19.3 

30*5 

25*8 

17*2 

ORIGINAL  PAGE  H 
OF  POOR  QUALITY 


TABLE  D-55 


D-72 


FEATURES  INFLUENCXItm  USE  OF  CPS 
SECURITY  OF  THE  SYSTEM 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO*  61 


IMPORTANCE 


VERY  4— 

— •»NOT 

1 

2 

3 

4 

5 

CLASS/SUBCLASS 

FREQ 

PCT 

PCT 

PCT 

PCT 

PCT 

BUSINESS 

MANUFACTURING 

61 

23*0 

29.5 

29.5 

13*1 

4.9 

TRANSPORTATION 

15 

6.7 

33.3 

26.7 

26.7 

6.7 

UTILITIES 

12 

25.0 

25.0 

8*3 

33.3 

8*3 

RETAIL 

12 

0.0 

50*0 

16.7 

8.3 

25.0 

FINANCE 

13 

46*2 

23*1 

23.1 

0*0 

7.7 

PROFESSIONAL 

11 

18.2 

36.4 

36.4 

9.1 

0.0 

OT>£R 

17 

0*0 

41.2 

23.5 

11*8 

23.5 

SUBTOTAL 

141 

IS. 4 

32.6 

25.5 

14*2 

9.2 

GOVERNMENT 

FEDERAL 

22 

31.8 

18.2 

22.7 

22.7 

4.5 

STATE 

18 

5.6 

33.3 

44*4 

16.7 

0.0 

LOCAL 

14 

0.0 

7.1 

64*3 

21.4 

7.1 

SUBTOTAL 

54 

14*8 

20.4 

40.7 

20.4 

3.7 

INSTITUTIONS 

EDUCATIONAL 

19 

31*6 

10.5 

15*8 

31.6 

10*5 

MEDICAL 

8 

0*0 

37.5 

50.0 

12.5 

0*0 

RELIGIOUS 

7 

0.0 

0.0 

28.6 

28*6 

42.9 

SUBTOTAL 

34 

17.6 

14.7 

26.5 

26.5 

14.7 

TOTAL 

229 

17  5 

27.1 

29.3 

17.5 

8.7 

™OR  (JU/UJTY 


TABLE  D-X 


FEATURES  INFLUEMCZNO  USE  OF  CPS 
ALTERNATE  TO  TELCO 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  62 


rNPORTANCE 


VERY 

— ■♦NOT 

1 

2 

3 

4 

5 

CLASS/SUBCLASS 

FREQ 

PCT 

PCT 

PCT 

PCT 

PCT 

BUSINESS 

MANUFACTURING 

60 

20.0 

31*7 

20.0 

18.3 

10*0 

TRr.‘  ..PORTATION 

15 

6.7 

26.7 

26.7 

33.3 

6.7 

UTILITIES 

12 

8.3 

41.7 

8.3 

33.3 

8*3 

RETAIL 

12 

0.0 

16*7 

25.0 

25.0 

33*3 

FINANCE 

13 

7.7 

15*4 

38.5 

30.8 

7.7 

PROFESSIONAL 

11 

9.1 

27.3 

36.4 

27*3 

0*0 

OTHER 

16 

6*3 

18*8 

12.5 

25.0 

37*5 

SUBTOTAL 

13? 

12.2 

27.3 

22.3 

24.5 

13*7 

GOVERNMENT 

FEDERAL 

22 

9.1 

31*8 

18.2 

31.8 

9.1 

STATE 

18 

16.7 

16.7 

22.2 

27.8 

16.7 

LOCAL 

13 

0.0 

38.5 

7.7 

23.1 

30.8 

SUBTOTAL 

S3 

9.4 

28*3 

17.0 

28.3 

17.0 

INSTITUTIONS 

EDUCATIONAL 

19 

5.3 

15.8 

36.8 

26.3 

15.8 

MEDICAL 

8 

25.0 

12.5 

25.0 

37.5 

0.0 

RELIGIOUS 

7 

0.0 

0.0 

14.3 

28.6 

57.1 

SUBTOTAL 

34 

8.8 

11.8 

29.4 

29.4 

20.6 

TOTAL 

226 

11.1 

25.2 

22.1 

26.1 

15.5 

ORKSNAI.  PAGE  If 
OF  POOR  QUALITY 


TABLE  D-37 


0-7# 


UM  »F  CPS 

CUHMMTLY  mmimmim 
SY  cum  Mm  mjKi^ss  op  u^rs 

, QtSSTZW  m*  43 

C0N8ZSERZN6  USE 


YES 

NO 

CLASS/SUBCLASS 

Fi^ 

PCT 

PCT 

BUSZflESS 

HANUFACTURZNG 

54 

37.S 

42*5 

TRANSPORTATION 

13 

30*8 

49*2 

UTILITIES 

i.3 

50*0 

50*0 

RETAIL 

12 

14*7 

83*3 

FINANCE 

IS 

40*0 

40*0 

PROFESSIONAL 

11 

27*3 

72*7 

OTHER 

14 

50*0 

50*0 

SUBTOTAL 

133 

39*1 

40.9 

60MERNNENT 

FEDERAL 

23 

17*4 

82*4 

STATE 

17 

23*5 

74*5 

LOCAL 

14 

12*5 

87*5 

SUBTOTAL 

54 

17*9 

82.1 

INSTITUTIONS 

EDUCATIONAL 

17 

17*4 

82*4 

MEDICAL 

7 

28*4 

71.4 

RELIGIOUS 

4 

14*7 

83*3 

SUBTOTAL 

3C 

20*0 

80*0 

TOTAL  21?  31*1  68*9 


PAQE  M 

^ ^OOR  qualoY 


TABLE 


D-75 


Udi:  OF  CF8 

REASONS  CURRENTUY  CONSIDCRXNO  USE 
SY  CLASS  AND  SUSCLASS  OF  USEr>S 
QUESTION  NO*  64 


CLASS/SUBCLASS 


REASONS 

TECHNOLOGY  XHFROVED  CUT 

HELPFUL  SERVICES  COSTS 

FREQ  PCT  PCT  PCT 


BUSINESS 


HANUFACTURXNO 

fRANSPORTATlON 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 

9 

3 
2 
2 
B 
2 

4 

0*0 

0*0 

50.0 

0*0 

0*0 

0*0 

25*0 

22*2 

33*3 

50*0 

50.0 

37*5 

0*0 

25*0 

77.8 

66*7 

0*0 

50.0 

62*5 

100*0 

50.0 

SUBTOTAL 

30 

6*7 

30*0 

63.3 

GOVERNNENT 

FEDERAL 

2 

50*0 

0*0 

50.0 

STATE 

4 

0*0 

25*0 

75.0 

LOCAL 

0 

0*0 

0*0 

0*0 

SUBTOTAL 

6 

16*7 

16.7 

66.7 

INSTITUTIONS 

EDUCATIONAL 

3 

0*0 

33*3 

66.7 

MEDICAL 

2 

50.0 

0*0 

50*0 

RELIGIOUS 

0 

0*0 

0*0 

0.0 

SUBTOTAL 

5 

20.0 

20*0 

60.0 

TOTAL 

41 

9*8 

26.6 

63*4 

OF  POOR  QUALITY 


TABLE  SV5S 


D-76 


USE  OF  CPS 

FUTURE  CONSIDERATION  OF  CPS 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  65 


WILL  CONSIDER  USE 

YES 

NO 

CLASS/SUBCLASS 

FREQ 

PCT 

PCT 

BUSINESS 

MANUFACTURING 

34 

44.1 

55.9 

TRANSPORTATION 

9 

44.4 

55.6 

UTILITIES 

6 

16.7 

83.3 

RETAIL 

10 

50.0 

50.0 

FINANCE 

6 

50.0 

50.0 

PROFESSIONAL 

8 

37.5 

62.5 

OTHER 

7 

14.3 

85.7 

SUBTOTAL 

80 

40.0 

o 

• 

o 

■ 

GOVERNMENT 

FEDERAL 

18 

27.8 

72.2 

STATE 

12 

33.3 

66.7 

LOCAL 

14 

28.6 

71.4 

SUBTOTAL 

44 

29.5 

70.5 

INSTITUTIONS 

EDUCATIONAL 

14 

35.7 

64.3 

MEDICAL 

4 

75.0 

25.0 

RELIGIOUS 

5 

40.0 

60.0 

SUBTOTAL 

23 

43.5 

56.5 

sxaEassassssssssssssKaassEssssaaiamstsssBssssKstaeaassB 

total  147  37.4  62.6 
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TABLE  D-60 


D-77 


FUTURE  PLANS 

EXPECTED  DELIVERY  N00E8/APPLICATI0MI  TO  K ADDED  IN  FUTURE 
DY  CLASS  AND  8UDCLA88  OF  USERS 
QUESTION  NO. 


NEW  SERVICE 


SAT 

FIBER 

MICRO 

PRIW 

DIO 

HBPD 

VIDEO 

VIDEO 

ELECT 

MORE 

SVC8 

OPTICS 

WAVE 

SD8 

CPS 

NTWK8 

8VCS 

SVC8 

TELCON 

DDS 

TEXT 

NAIL 

8VC8 

NONE 

CLAS8/SUDCLASS 

FREQ 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

DUSINESS 

HANUFACTURINO 

A4 

l.A 

3.1 

l.A 

10. V 

3.1 

3.1 

4.3 

1.4 

25.0 

7.8 

0.0 

1.4 

24.4 

7.8 

TRANSPORTATIim 

11 

0.0 

0.0 

0.0 

P.l 

P.l 

0.0 

18.2 

f.l 

27.3 

0.0 

0.0 

0.0 

9.1 

18.2 

UTILITIES 

12 

0.0 

0.0 

0.0 

8.3 

0.0 

0.0 

8.3 

8.3 

33.3 

14.7 

0.0 

8.3 

14.7 

0.0 

RETAIL 

10 

0.0 

10.0 

0.0 

10.0 

10.0 

0.0 

20.0 

0.0 

40.0 

0.0 

0.0 

0.0 

10.0 

0.0 

FINANCE 

17 

5.P 

0.0 

0.0 

S.P 

11.8 

11.8 

5.P 

11.8 

11.8 

5.P 

0.0 

5.0 

17.4 

5.9 

PROFESSIONAL 

10 

10. U 

0.0 

0.0 

10.0 

0.0 

0.0 

0.0 

to.o 

40.0 

10.0 

0.0 

0.0 

20.0 

0.0 

OTHER 

10 

0.0 

0.0 

0.0 

0.0 

10.0 

0.0 

0.0 

10.0 

40.0 

0.0 

0.0 

0.0 

30.0 

10.0 

6UDT0TAL 

134 

2.2 

2.2 

0.7 

*.o 

5.2 

3.0 

7.5 

5.2 

27.4 

4.7 

0.0 

2*2 

21.4 

4.7 

OOVERNHENT 

FEDERAL 

24 

4.2 

0.0 

0.0 

4.2 

8.3 

0.0 

0.0 

4.2 

14*7 

8.3 

0.0 

0.3 

37.5 

8.3 

STATE 

2S 

4.0 

0.0 

8.0 

4.0 

0.0 

12.0 

8.0 

4.0 

14.0 

8.0 

0.0 

0*0 

34.0 

0.0 

LOCAL 

IP 

0.0 

0.0 

5.3 

0.0 

5.3 

10.5 

5.3 

0.0 

15*8 

0.0 

0.0 

0.0 

47.4 

10.5 

SUBTOTAL 

48 

2.9 

0.0 

4.4 

2.9 

4.4  7.4 

4.4 

2.9 

14.2 

5. 9 

0.0 

2.9 

39.7 

5.9 

INSTITUTIONS 

EDUCATIONAL 

22 

0.0 

4.5 

0.0 

9.1 

0.0  4.5 

9.1 

4.5 

22.7 

4.5 

0.0 

4.5 

34.4 

0.0 

MEDICAL 

10 

0.0 

0.0 

0.0 

10.0 

0.0  10.0 

0.0 

0.0 

20.0 

20.0 

0.0 

10.0 

20.0 

10.0 

RELIGIOUS 

4 

0.0 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

50.0 

0.0 

0.0 

0.0 

25.0 

25.0 

SUBTOTAL 

34 

0.0 

2.8 

0.0 

8.3 

0.0  5.4 

5.4 

2.8 

25.0 

8.3 

0.0 

5.4 

30.4 

5.4 

TOTAL 

238 

2.1 

1.7 

1.7 

7.1 

SI  M ■ M SOiSfliai  SE  fli  M 81 

4.2  4.4 

4.3 

4.2 

23.9 

4.7 

0.0 

2.9 

88^8^888808388' 

28.2 

4.3 

II 

P 


n ca  ca  na  a a a 


|U«wk<ui.'il 


MUNIML  COHHUNICATIONS  BUDGET 
VOICE  BUDGET  IM  DOLLARS  (000 'S) 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  67 


CLASS/SUBCLASS 

FREQ 

LOU 

HIGH 

MEAN 

BUSINESS 

MANUFACTURING 

48 

130 

113000 

17943 

TRANSPORTATION 

IS 

35 

74000 

19028 

UTILITIES 

3 

525 

8000 

3009 

RETAIL 

9 

10 

20000 

5454 

FINANCE 

12 

175 

90000 

22918 

PROFESSIONAL 

10 

10 

48600 

7077 

OTHER 

15 

5 

300000 

39621 

SUBTOTAL 

117 

5 

300000 

18461 

GOVERNMENT 

FEDERAL 

17 

200 

80000 

12757 

STATE 

18 

1500 

120000 

24567 

LOCAL 

15 

60 

30000 

3458 

SUBTOTAL 

50 

60 

120000 

14219 

INSTITUTIONS 

EDUCATIONAL 

16 

250 

6500 

2347 

MEDICAL 

6 

18 

1500 

687 

RELIGIOUS 

S 

6 

5000 

1144 

SUBTOTAL 

27 

1755 

Ml 

TOTAL 

194 

5 

300000 

15043 

PA(» 


TABLE  D-62 


D-79 


r-ERCENT  INCREASE  IN  ANNUAL  CC?<«UNICATIONS  BUD6ET 

VOICE  BUDGET 

BY  CLASS  M4D  ^BCLASS  CF  USERS 
QUESTION  NO»  6^ 


PERCENT 

OF  INCREASE 

CLASS/SUBCLASS 

FREQ 

LOU 

HIGH 

HEAN 

BUSINESS 

HANUFACTURIN6 

58 

“10 

SO 

13 

TRANSPORTATION 

16 

0 

30 

11 

UTILITIES 

10 

3 

20 

11 

RETAIL 

12 

0 

60 

14 

FI  ANCE 

IS 

“20 

100 

15 

PROFESSIONAL 

13 

0 

45 

15 

OTHER 

16 

0 

30 

11 

SUBTOTAL 

140 

”20 

100 

13 

GOVERNNENT 

FEDERAL 

17 

“20 

IS 

1 

STATE 

17 

0 

25 

14 

LOCAL 

17 

0 

25 

9 

SUBTOTAL 

51 

“20 

25 

8 

INSTITUTIONS 

EDUCATIONAL 

17 

0 

25 

11 

HEDICAL 

6 

0 

13 

9 

RELIGIOUS 

6 

10 

25 

15 

SUBTOTAL 

29 

0 

25 

11 

TOTAL 

220 

“20 

100 

11 

ORIGINAL  PAQI  || 
OF  POOR  QUALTIY 


TAW,E  D-63 


D 

D 


D-SO 


PERCENT  OF  INCREASE  IN  ANNUM.  VOLUME  OF  SERVICES 

VOICE  %RVICE8 

BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO*  69 

PERCENT  OF  INCREASE 


CLASS/SUBCLASS 

FREQ 

LOU 

HIGH 

MEAN 

BUSINESS 

MANUFACTURING 

57 

"10 

100 

11 

TRANSPORTATION 

U 

0 

30 

8 

UTILITIES 

9 

0 

20 

9 

f^TAIL 

12 

0 

20 

• 8 

FINANCE 

14 

0 

35 

12 

PROFESSIONAL 

13 

0 

55 

17 

OTHER 

14 

0 

30 

9 

SUBTOTAL 

135 

"10 

100 

11 

GOVERNMENT 

FEDERAL 

18 

"10 

15 

3 

STATE 

18 

0 

20 

7 

LOCAL 

17 

0 

20 

5 

SUBTOTAL 

53 

0 

1 

20 

5 

INSTITUTIONS 

EDUCATIONAL 

17 

0 

20 

9 

MEDICAL 

6 

0 

10 

6 

RELIGIOUS 

6 

0 

25 

10 

SUBTOTAL 

29 

0 

25 

9 

sssansKaa:sssss3sss:3SxaiBB3saaBssa3ssssssaiai3iasssssssaBssaais«aBSSs 

TOTAL  217  "10  100  9 


PAGE  O 
OF  POOR  QUALITY 


TABLE  D-64 


D-81 


VOICE  SERVICES 
PRINTS  LINE 

BY  CLASS  ANO  SUBCLASS  OF  USERS 
QUESTION  NO.  70 

USE 

YES  NO 

CLASS/SUBCLASS  FREQ  PCT  PCT 

BUSINESS 


MANUFACTURING 

62 

88.7 

11.3 

TRANSPORTATION 

17 

94.1 

5.9 

UTILITIES 

13 

92.3 

7.7 

RETAIL 

12 

83.3 

16.7 

FINANCE 

IS 

100.0 

0.0 

PROFESSIONAL 

13 

76.9 

23.1 

OTHER 

17 

88.2 

11.8 

SUBTOTAL 

149 

to 

• 

CP 

10.7 

GOVERNMENT 

FEDERAL 

24 

66*7 

33.3 

STATE 

20 

85*0 

15.0 

LOCAL 

16 

43.8 

56.3 

SUBTOTAL 

60 

66.7 

33.3 

INSTITUTIONS 

EDUCATIONAL 

19 

63.2 

36.3 

MEDICAL 

9 

55.6 

44.4 

RELIGIOUS 

7 

57.1 

42.9 

SUBTOTAL 

35 

o 

. 

o 

40.0 

TOTAL 


244  79.5  20.5 


omomNL  PA«» 

OF  POOR  quality 


TABLE  D-65 


D-S2 


VOtCC  SERVICES 
yRTS 

BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  71 


I 

I 

I 

I 

I 


USE 

YES  NO 

CL^SS/SUBCLASS  FREQ  PCT  PCT 


BUSINESS 


HANUFACTURIN6 

63 

96.8 

3.2 

TRANSPORTATION 

17 

94.1 

5.9 

UTILITIES 

13 

84.6 

15.4 

RETAIL 

12 

91.7 

8*3 

FINANCE 

15 

100*0 

0.0 

PROFESSIONAL 

13 

100.0 

0.0 

OTHER 

18 

72.2 

27.8 

SUBTOTAL. 

151 

92.7 

7.3 

60VERNHENT 


FEDERAL 

24 

66*7 

33*3 

STATE 

20 

100.0 

0.0 

LOCAL 

16 

43.8 

56.3 

SUBTOTAL 

60 

71.7 

28.3 

I 

I 


INSTITUTIONS 


EDUCATIONAL 

20 

80.0 

20.0 

MEDICAL 

9 

33.3 

66.7 

RELIGIOUS 

7 

57.1 

42.9 

SUBTOTAL 

36 

63.9 

36.1 

86  S3  S 3S  SS  » SB  as  » &S  SS  98  S 

38 88  88  98  8 86 98  86 81 88  SB  36  98  98  a tt  SB  88 

8888888 

88888888 

TOTAL 

247 

83.4 

16.6 

D 
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TABLE  D-66 


D-83 


VOICE  SERVICES 
DIAL  800 

BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO*  72 

USE 

YES  NO 

CLASS/SUBCLASS  FREQ  FCT  PCT 


BUSINESS 


MANUFACTURING 

63 

92.1 

7.9 

TRANSPORTATION 

15 

93.3 

6.7 

UTILITIES 

13 

46.2 

53*8 

RETAIL 

12 

75.0 

25*0 

FINANCE 

15 

93.3 

6.7 

PROFESSIONAL 

13 

76.9 

23*1 

OTHER 

18 

55.6 

44*4 

SUBTOTAL 

149 

81.2 

18*8 

GOVERNHENT 

FEDERAL 

24 

41.7 

58.3 

STATE 

20 

85.0 

15.0 

LOCAL 

16 

6.3 

93.8 

SUBTOTAL 

60 

46.7 

53.3 

INSTITUTIONS 

EDUCATIONAL 

20 

65.0 

35.0 

MEDICAL 

9 

22.2 

77.8 

RELIGIOUS 

7 

28.6 

71.4 

SUBTOTAL 

36 

47.2 

52.8 

~SSS3S3aSnSKBBatSSSSIS3SSKSK8BW3SB8Ca838SSSBBSSIS9ISBWSiBSi 

total  245  67.8  32.2 


OmOMAL  PAQl  li 
OF  POOR  QUALITY 


TABLE  D-67 


VOICE  SERVICES 
TELECONFEREMCINO 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  73 


I 


CLASS/SUBCLASS 

BUSINESS 

MANUFACTURING 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 


SUBTOTAL 

GOVERNMENT 

FEDERAL 

STATE 

LOCAL 


USE 


YES 

NO 

FREQ 

PCT 

PCT 

62 

66.1 

33.9 

17 

64.7 

35.3 

13 

53.8 

46.2 

11 

45.5 

54.5 

15 

46.7 

53.3 

13 

30.8 

69.2 

16 

43.8 

56.3 

147 

55.8 

44.2 

24 

83.3 

16.7 

19 

68.4 

31.6 

14 

57.1 

42.9 

SUBTOTAL 


57  71.9  28.1 


G 

D 


INSTITUTIONS 

EDUCATIONAL 

13 

50.0 

50.0 

MEDICAL 

8 

50.0 

50.0 

RELIGIOUS 

6 

83.3 

16.7 

SUBTOTAL 

32 

56.3 

43.8 

total  236  S9.7  40.3 


D 

D 
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TABLE  D-68 


D-S5 


GOVERNMENT 

FEDERAL 

STATE 

LOCAL 


SUBTOTAL 

INSTITUTIONS 


VOICE  SERVICES 
PROGRAM  CHANNEL  TRANSMISSION 

SW  Aft  ▲AA  


QUESTION 

NO.  74 

CLASS/SUBCLASS 

FREQ 

YES 

PCT 

USE 

NO 

PCT 

BUSINESS 

MANUFACTURING 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 

61 

16 

13 

11 

15 
13 

16 

39.3 

43.8 

23.1 

54.5 

26.7 

30.8 
25.0 

60.7 

56.3 
76.9 
45.5 

73.3 
69.2 
75.0 

SUBTOTAL 

145 

35.9 

64.1 

22 

20 

13 


55 


18.2 

25.0 

15.4 


20.0 


81.8 

75.0 

84.6 


80.0 


EDUCATIONAL 

18 

16*7 

83*3 

MEDICAL 

8 

25*0 

75*6 

RELIGIOUS 

5 

20.0 

80*6 

SUBTOTAL 

31 

19.4 

80*6 

TOTAL 

231 

29*9 

70*1 

ORIGINAL  PACCHI 
OF  POOR  QUALITY 


TABLE  D^9 


VOICE  SERVICES 
MOSILE  RADIO 

SY  CLASS  AND  SUDCLA8S  Or  USERS 
QUESTION  NO*  75 

USE 

YES  NO 

CLASS/SUBCLASS  FREQ  PCT  PCT 


BUSINESS 


HANUFACTURZNQ 

61 

52*5 

47*5 

TRANSPORTATION 

17 

Sd*S 

41*2 

UTILITIES 

13 

61*5 

38*5 

RETAIL 

10 

20*0 

80*0 

FINANCE 

15 

20*0 

80*0 

PROFESSIONAL 

13 

38*5 

61*5 

OTHER 

17 

29*4 

70*6 

SUBTOTAL 

146 

44*5 

55*5 

OOVERNHENT 

FEDERAL 

22 

40*9 

59*1 

STATE 

20 

75*0 

25*0 

LOCAL 

16 

75*0 

25*0 

SUBTOTAL 

58 

62.1 

37.9 

INSTITUTIONS 

EDUCATIONAL. 

20 

40*0 

60*0 

KEDICAL 

9 

22.2 

77*8 

RELIGIOUS 

7 

14*3 

85*7 

SUBTOTAL 

sratstMiBasMAStsssaKtftittfltflisaMMBi 

36 

30*6 

69*4 

TOTAL 

240 

46*7 

53*3 

TABLE  D-70 


D-87 


INTRA-0R0ANI2ATI0NAL  C0HHUNICRTI0N8  NEEDS 
VOICE  SERVICES 

BY  CLASS  AND  SUBCLASS  OF  USERS 
0UE8TX0N  NO*  76 


CLASS/SUBCLASS 

FREQ 

LOU 

PERCENT 

HIGH 

NEAN 

BUSINESS 

HANUFACTUR1N6 

60 

20 

95 

57 

TRANSPORTATION 

16 

0 

80 

36 

UTILITIES 

10 

65 

95 

77 

RETAIL 

a 

20 

90 

58 

FINANCE 

15 

15 

90 

55 

PROFESSIONAL 

12 

10 

80 

43 

OTHER 

16 

10 

80 

49 

SUBTOTAL 

140 

0 

95 

54 

OOVERNHENT 


FEDERAL 

STATE 

LOCAL 

23 

16 

17 

20 

33 

10 

100 

95 

95 

58 

66 

65 

SUBTOTAL 

56 

10 

100 

63 

INSTITUTIONS 

EDUCATIONAL 

17 

20 

75 

54 

MEDICAL 

8 

10 

85 

65 

RELIGIOUS 

7 

35 

95 

68 

SUBTOTAL 

32 

10 

95 

60 

TOTAL 

228 

0 

100 

57 

ORIGINAL  PAiE 
OF  POOR  QUALi^ 


TABLE  D-71 


D-S8 


INTER-ORGANIZATIONAL  C0NNUNICAT10N8  NEEDS 
VOICE  SERVICES 

IT  CLASS  AND  SUBCLASS  OP  USERS 
QUESTION  NO.  77 

PERCENT 

CLASS/SUBCLASS  FREQ  LOU  HIGH  NEAN 

BUSINESS 


NANUFACTURINO 

60 

5 

80 

43 

TRANSPORTATION 

16 

20 

100 

64 

UTILITIES 

10 

5 

35 

23 

RETAIL 

11 

10 

80 

* 42 

FINANCE 

15 

10 

85 

45 

PROFESSIONAL 

12 

20 

90 

57 

OTHER 

16 

20 

90 

51 

SUBTOTAL 

140 

5 

100 

46 

OOVERNNENT 


FEDERAL 

23 

0 

80 

42 

STATE 

16 

5 

67 

34 

LOCAL 

17 

10 

90 

35 

SUBTOTAL 

56 

0 

90 

37 

INSTITUTIONS 

EDUCATIONAL 

17 

25 

80 

46 

MEDICAL 

8 

15 

90 

35 

RELIOIOUS 

7 

5 

65 

32 

SUBTOTAL 

32 

5 

90 

40 

TOTAL 

228 

0 

100 

43 

ofpS^  Woe» 
^ '^(Muty 


TAN.E  D-72 


D-89 


PEAK  HOUR 

VUICE  COHHUNXCATZON8  <•  FIRST  PEAK 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO*  78 

TIME  OF  DAY 


NO 

9 

10 

11 

12 

1 

2 

3 

4 

PEAK 

AM 

AM 

AM 

PM 

PM 

PM 

PM 

PM 

OTHIT 

CLASS/SUBCLASS 

FREQ 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

BUSINESS 

MANUFACTURING 

55 

1*8 

10*9 

61*8 

12*7 

0*0 

5*5 

5*5 

0*0 

1*8 

0*0 

TRANSPORTATION 

15 

6*7 

20*0 

< «*7 

13*3 

0*0 

0*0 

6*7 

0*0 

0*0 

6.7 

UTILITIES 

13 

7*7 

7*7 

38*5 

15*4 

0.0 

0*0 

0*0 

0*0 

7*7 

23*1 

RETAIL 

11 

0*0 

0*0 

90*9 

9*1 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

FINANCE 

15 

6.7 

20*0 

40*0 

20*0 

6*7 

0*0 

6*7 

0*0 

0*0 

0*0 

PROFESSIONAL 

10 

0*0 

40*0 

0*0 

20*0 

0*0 

0*0 

30*0 

0*0 

0*0 

10*0 

OTHER 

16 

6*3 

12*5 

43*8 

18*8 

0*0 

0*0 

0*0 

0.0 

0*0 

18*8 

SUBTOTAL 

135 

3*7 

14.1 

51.1 

14*8 

0*7 

2*2 

5*9 

0*0 

1*5 

5.9 

GOVERNMENT 

»=’EIiERAL 

23 

21*7 

4.3 

34*8 

26*1 

0.0 

0*0 

8.7 

4*3 

0.0 

0*0 

STATE 

19 

0.0 

0*0 

57*9 

31*6 

0*0 

0*0 

10*5 

0*0 

0*0 

0*0 

LOCAL 

16 

18*8 

18*8 

25*0 

25.0 

0*0 

0*0 

0*0 

6*3 

6*3 

0*0 

SUBTOTAL 

58 

13*8 

6*9 

39*7 

27*6 

0*0 

0*0 

6*9 

3*4 

1*7 

0*0 

INSTITUTIONS 

EDUCATIONAL 

18 

5*6 

5*6 

61*1 

22*2 

0.0 

0*0 

0*0 

0*0 

0*0 

5*6 

MEDICAL 

9 

11*1 

22*2 

44*4 

22*2 

0*0 

0*0 

0*0 

0*0 

0*0 

0.0 

RELIGIOUS 

7 

28*6 

0*0 

28*6 

14*3 

0*0 

0*0 

14*3 

0*0 

0*0 

14*3 

SUBTOTAL 

34 

11*8 

CD 

• 

m 

50.0 

20*6 

0*0 

0*0 

2*9 

0*0 

0.0 

5*9 

ummmmM 

SaiMBB 

TOTAL 

227 

7.5 

11*5 

48*0 

18*9 

0*4 

1*3 

5*7 

0*9 

1*3 

4*4 

ORKmiAL  PAQK  ■ 
OF  POOR  QUALITY 


TABLE  D-73 


D-90 


PEAK  HOUK 

MO  ICE  COMHUNZCATXONS  > SECOND  PEi^K 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  79 


CLASS/SUBCLASS 

BUSINESS 

MANUFACTURING 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 


SUBTOTAL 

GOVERNMENT 

FEDERAL 

STATE 

LOCAL 


SUBTOTAL 

INSTITUTIONS 

EDUCATIONAL 

MEDICAL 

RELIGIOUS 


SUBTOTAL 


TOTAL 


NO 

9 

10 

TIME  OF 
11  12 

DAY 

1 

2 

3 

4 

PEAK 

AM 

AM 

AM 

PM 

PM 

PM 

PM 

PM 

OTHR 

FREQ  PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

47 

2.1 

0.0 

2.1 

2.1 

0.0 

6.4 

68.1 

19.1 

0.0 

0*0 

12 

S.3 

8.3 

0.0 

0.0 

0.0 

0.0 

50.0 

25.0 

8.3 

0.0 

9 

11.1 

0.0 

0.0 

11.1 

0.0 

0.0 

55.6 

22.2 

0.0 

0.0 

10 

0.0 

0*0 

0.0 

0*0 

0.0 

0.0 

80.0 

20.0 

0.0 

0.0 

13 

7.7 

0.0 

7.7 

0.0 

0*0 

15.4 

30.8 

38.5 

0.0 

0.0 

6 

0.0 

0.0 

0.0 

0*0 

0*0 

16*7 

50.0 

16.7 

16.7 

0.0 

14 

7.1 

7.1 

0.0 

0*0 

0.0 

0.0 

50.0 

28.6 

0.0 

7.1 

111 

4.5 

1.8 

1.8 

i.a 

0.0 

5.4 

58*6 

23.4 

1.8 

0.9 

18 

12 

14 

22.2 

0*0 

21.4 

0.0 

0.0 

7.1 

0.0 

0.0 

0.0 

oo  o 

• • # 

o o o 

0*0 

0.0 

0.0 

5.6 

8.3 

0.0 

38.9 

50.0 

14.3 

27.8 

41.7 

35*7 

5.6 

0.0 

21.4 

1 ooo 
• • • 

1 ooo 

44 

15.9 

2.3 

0.0 

0*0 

o 

♦ 

o 

4.5 

34.1 

34.1 

9.1 

0.0 

17  5.9 

0*0 

0.0 

0.0 

0.0 

0.0 

52.9 

41.2 

0.0 

0.0 

8 0.0 

0*0 

0.0 

0.0 

0.0 

0.0 

50.0 

37.5 

12.5 

0*0 

7 28.6 

0*0 

0.0 

0.0 

0.0 

0.0 

28*6 

28.6 

0*0 

14.3 

32  9.4 

0*0 

0.0 

0.0 

0*0 

0.0 

46.9 

37.5 

3.1 

3.1 

SBS35SSSSSXK 

mmmam 

ssBaastSttMi 

:s9issa 

tasss 

187  8.0 

1.6 

1.1 

1.1 

0*0 

4.3 

50.8 

28.3 

3.7 

1.1 

original  page  fS 
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TABLE  D-74 


ANNU<^L  COMHUNZCATZONS  BUDGET 
DATi^  BUDGET  ZN  DOLLARS  <000* 8) 
BY  CLASS  AND  SUBCLASS  OF  USERS 


QUESTION 

NO*  80 

CLASS/SUBCLASS 

FREQ 

LOU 

HIGH 

MEAN 

BUSINESS 

*■ 

HANUFACTURING 

43 

30 

37000 

5108 

TRANSPORTATION 

14 

330 

20000 

6606 

UTILITIES 

8 

100 

6450 

1903 

RETAIL 

9 

5 

5000 

1469 

FINANCE 

12 

125 

80000 

13274 

PROFESSIONAL 

a 

60 

32000 

8564 

OTHER 

14 

0 

200000 

22288 

SUBTOTAL 

108 

0 

200000 

8152 

GOVERNMENT 

FEDERAL 

18 

10 

40000 

6108 

STATE 

17 

300 

30000 

5712 

LOCAL 

13 

0 

13500 

1473 

SUBTOTAL 

48 

0 

40000 

4712 

INSTITUTIONS 

EDUCATIONAL 

14 

40 

7000 

1385 

MEDICAL 

6 

2 

1000 

321 

RELIGIOUS 

3 

100 

3400 

1220 

SUBTOTAL 

23 

2 

7000 

1086 

ssssssssisaass: 

S8S3BS3SSSS! 

S8SSSS 

TOTAL 

179 

0 

200000 

6322 

ORIGINAL  PAG£  19 
OF  POOR  QUALITY 


TABLE  D-75 


D-92 


PERCENT  INCREASE  IN  ANNUAL  COHMUNICATIONS  BUDGET 

DATA  BUDGET 

BY  CLASS  AND  SUBCLASS  OF  USERS 


QUESTION  NO. 

81 

PERCENT 

OF 

INCREASE 

CLASS/SUBCLASS 

FREQ 

LOW 

HIGH 

MEAN 

BUSINESS 

MANUFACTURING 

53 

“■10 

80 

13 

TRANSPORTATION 

15 

0 

30 

11 

UTILITIES 

10 

9 

30 

18 

RETAIL 

10 

0 

60 

16 

FINANCE 

15 

0 

100 

18 

PROFESSIONAL 

10 

0 

55 

15 

OTHER 

13 

0 

30 

11 

SUBTOTAL 

126 

“•10 

100 

14 

GOUERNHENT 

FEDERAL 

18 

*5 

20 

6 

STATE 

18 

0 

20 

15 

LOCAL 

11 

0 

400 

42 

SUBTOTAL 

47 

"5 

400 

18 

INSTITUTIONS 

EDUCATIONAL 

14 

0 

25 

10 

MEDICAL 

6 

10 

20 

12 

RELIGIOUS 

4 

5 

15 

ll 

SUBTOTAL 

24 

0 

25 

11 

TOTAL 

197 

0 

t-t 

1 

iBi  SB  44  UW  J 

400 

15 

PAoe  a 

Of  POOR 


TABLE  D-76 


PERCENT  OP  INCREASE  IN  ANNUAL  UOLUME  OP  SERVICES 

DATA  SERVICES 

BY  CLASS  AND  SUBCLASS  OP  USERS 
QUESTION  NO.  82 


PERCENT 

OP 

INCREASE 

CLASS/SUBCLASS 

FREQ 

LOU 

HIGH 

MEAN 

BUSINESS 

HANUPACTURINQ 

54 

“10 

80 

12 

TRANSPORTATION 

14 

0 

30 

10 

UTILITIES 

8 

9 

40 

22 

RETAIL 

10 

0 

20 

12 

FINANCE 

15 

0 

50 

17 

PROPESSIONAL 

11 

4 

75 

18 

OTHER 

12 

0 

30 

9 

SUBTOTAL 

124 

“10 

80 

13 

GOVERNMENT 

FEDERAL 

17 

“5 

30 

7 

STATE 

18 

0 

20 

12 

LOCAL 

11 

0 

600 

62 

SUBTOTAL 

46 

“5 

600 

22 

INSTITUTIONS 

EDUCATIONAL 

14 

0 

30 

10 

MEDICAL 

6 

5 

20 

10 

RELIGIOUS 

4 

3 

15 

7 

SUBTOTAL 

24 

0 

30 

10 

TOTAL 


SSSSSSS8aS8ia88BSSSS8SSS88S  8888  a8SXS9BSSS8a8aK9a8888t8aB8SSS8SS88X 

194  “10  600  15 


ORIGiNAL  PAGE  M 
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TABLE  D-77 


D-94 


data  services 

ORGANIZATION  OF  DATA  PROCESSING  OPERATIONS 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO*  83 


CLASS/SUBCLASS 

BUSINESS 


FREQ 


HOW  ORGANIZED 
CENTRA  DECENTRA 


LI  ZED 
PCT 


LI  ZED 
PCT 


MANUFACTURING 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 

48 

13 

12 

7 

12 

11 

12 

62.5 

92.3 

91.7 

71.4 
75.0 

81.8 
83.3 

37.5 
7.7 
8.3 

28.6 
25.0 
18.2 
16.7 

SUBTOTAL 

GOVERNMENT 

FEDERAL 

STATE 

LOCAL 

115 

21 

20 

12 

74.8 

71.4 

50.0 

83.3 

25.2 

28 . 6 
50.0 
16.7 

SUBTOTAL 

53 

66.0 

34.0 

INSTITUTIONS 

EDUCATIONAL 

15 

93.3 

6.7 

MEDICAL 

9 

88.9 

11.1 

RELIGIOUS 

5 

100.0 

0*0 

SUBTOTAL 

29 

93.1 

6.9 

3s  s a a s a at  8S  8 a at  3i  ss  s 3 38 ss  s s 

= = ==  = = = »=«  SSSI 

asssttassaacBs: 

asaaa 

TOTAL 

197 

75.1 

24.9 

ORIGINAL  PAGE  19’ 

OF  POOR  QUALITY 

TABLE  D-78 


D-95 


DATA  SERWrCES 
DATA  TRANSFER 

BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  84 

USE 

YES  NO 

FREQ  PCT  PCT 


BUSINESS 

MANUFACTURING 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 


SUBTOTAL 

GOVERNMENT 

FEDERAL 

STATE 

LOCAL 


SUBTOTAL 


58 

94.8 

5.2 

14 

92.9 

7.1 

13 

92.3 

7.7 

10 

80.0 

20.0 

13 

100.0 

0.0 

10 

100.0 

0.0 

16 

87.5 

12.5 

134 

93.3 

6.7 

22 

81*8 

18.2 

18 

94.4 

5.6 

15 

86*7 

13*3 

55  87.3  12.7 


INSTITUTIONS 


EDUCATIONAL 

MEDICAL 

RELIGIOUS 

19 

9 

5 

89.5 

77.8 

100.0 

10.5 

22.2 

0.0 

SUBTOTAL 

33 

87.9 

12.1 

ss:3Sss=sas!ss==saiKS 

8B8SSaBai3BS588[SI888i88S8SISSB 

TOTAL 

nnn 

91.0 

9.0 

ORIGINAL  PAGE  19 
OF  POOR  QUALITY 


TABLE  D-79 


D>96 


DATA  SERVICES 
BATCH  PROCESSING 
BY  CLASS  AND  SUBCLASS  OF  USERS 


QUESTION 

NO.  85 

USE 

YES 

NO 

FREQ 

PCT 

PCT 

BUSINESS 

HANUFACTURIN6 

AO 

81.7 

18.3 

TRANSPORTATION 

16 

75.0 

25*0 

UTILITIES 

13 

100.0 

0.0 

RETAIL 

11 

81.8 

18*2 

FINANCE 

15 

86.7 

13.3 

PROFESSIONAL 

10 

100.0 

0.0 

OTHER 

16 

62.5 

37.5 

SUBTOTAL 

141 

82.3 

17.7 

GOUERNHENT 

FEDERAL 

23 

78.3 

21.7 

STATE 

18 

94.4 

5.6 

LOCAL 

IS 

66.7 

33.3 

SUBTOTAL 

56 

80.4 

19*6 

INSTITUTIONS 

EDUCATIONAL 

19 

89.5 

10.5 

MEDICAL 

9 

88.9 

11.1 

RELIGIOUS 

5 

100.0 

0.0 

SUBTOTAL 

33 

90.9 

9.1 

»sssaisaiBasB«w«aaisa 

TOTAL 

230 

83.0 

17.0 

ORIGINAL  PAGE  IS 
POOR  QUALITY 


TABLE  D-SO 


D-97 


SERVICES 
DRTR  ENTRY 

BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO*  86 

USE 

YES  NO 

FREQ  PCT  PCT 


59  94.9  5.1 
16  100*0  0*0 
12  100*0  0*0 
10  90*0  10*0 
14  100*0  0*0 
10  100*0  0*0 
14  78.6  21.4 


SUBTOTAL 

135 

94*8 

5*2 

GOVERNMENT 

FEDERAL 

23 

87*0 

13*0 

STATE 

18 

100*0 

0*0 

LOCAL 

15 

80*0 

20*0 

SUBTOTAL 

56 

89*3 

10*7 

INSTITUTIONS 

EDUCATIONAL 

19 

89.5 

10.5 

MEDICAL 

9 

100*0 

0.0 

RELIGIOUS 

4 

100*0 

0.0 

SUBTOTAL 

32 

93.8 

6.3 

=ss3  3SBS3ssssaaia3asBasBK3as«a!KHaiaa;a!ssBss4iSisBSB« 

total  223  93*3  6*7 


BUSINESS 

MANUFACTURINC 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 


OMOniAt  PAQI  It 
OF  POOR  QUALITY 


Q 

D 

TABLE  D-81  D 

D 


D-98 


DATA  SERVICES 
REMOTE  UOi  ENTRY 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO*  87 

USE 

YES  NO 

FREQ  PCT  PCT 

BUSINESS 


NANUFACTURINO 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 

60 

16 

13 
11 

14 
10 

15 

81*7 

62.5 

69*2 

81*8 

92.9 

90*0 

80.0 

18*3 

37*5 

30*8 

18*2 

7.1 

10*0 

20.0 

SUBTOTAL 

139 

79*9 

20.1 

GOVERNMENT 

FEDERAL 

22 

72.7 

27.3 

STATE 

18 

83*3 

16.7 

LOCAL 

15 

73.3 

26*7 

SUBTOTAL 

55 

76*4 

23*6 

INSTITUTIONS 

educational 

18 

94.4 

5.6 

MEDICAL 

9 

77.8 

22.2 

RELIGIOUS 

4 

75.0 

25.0 

SUBTOTAL 

31 

87.1 

12*9 

TOTAL 

225 

80*0 

20*0 

^fGtNAL  PAGE  ht 

^ POOR  quauty 


TABLE  D-82 


0-99 


DATA  SERMICE8 
XNQUZRE/RCSP0N8E 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO»  88 

USE 

YES  NO 

FREQ  PCT  FCT 

BUSINESS 


NANUFACTURING 

60 

90.0 

10.0 

TRANSPORTATION 

16 

93.8 

6.3 

UTILITIES 

13 

•92.3 

7.7 

RETAIL 

10 

90.0 

10.0 

FINANCE 

15 

86*7 

13.3 

PROFESSIONAL 

10 

70.0 

30*0 

OTHER 

15 

80.0 

20*0 

SUBTOTAL 

139 

87.8 

12*2 

GOVERNMENT 

FEDERAL 

22 

68.2 

31.8 

STATE 

18 

88.9 

11*1 

LOCAL 

13 

69.2 

30*8 

SUBTOTAL 

53 

75.5 

24.5 

INSTITUTIONS 

EDUCATIONAL 

19 

100.0 

0*0 

MEDICAL 

9 

88.9 

11.1 

RELIGIOUS 

4 

50*0 

50*0 

SUBTOTAL 

32 

90.6 

9.4 

TOTAL 

224 

85.3 

14.7 

OfUGINAL  PAGE  !■ 
OF  POOR  QUALITY 


TABLE  D-83 


0-100 


DATA  SERVICES 
TZHE  8HARIN0 

BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO*  89 

USE 

YES  NO 

FREQ  PCT  PCT 

BUSINESS 


HANUFACTURING 

61 

67*2 

32.8 

TRANSPORTATION 

16 

81.3 

18.8 

UTILITIES 

13 

92*3 

7.7 

RETAIL 

11 

45.5 

54.5 

FINANCE 

15 

60*0 

40.0 

PROFESSIONAL 

11 

81*8 

18.2 

OTHER 

17 

70.6 

29.4 

SUBTOTAL 

144 

70*1 

29.9 

GOVERNMENT 

FEDERAL 

23 

69.6 

30.4 

STATE 

18 

83*3 

16.7 

LOCAL 

15 

33*3 

66.7 

SUBTOTAL 

56 

64*3 

35.7 

INSTITUTIONS 

EDUCATIONAL 

19 

73.9 

2i.i 

MEDICAL 

8 

75.0 

25.0 

RELIGIOUS 

5 

60.0 

40,0 

SUBTOTAL 

2mBttSIM3S3BKBB=B33B33»maiatnHI 

32 

75.0 

25.0 

TOTAL 

232 

69.4 

30.6 

POO« 


PAoea 

004Ult 


TABLE  D-S* 


D-101 


DATA  8ERMZCE8 
ADHINISTRATIVE  HE88A0ES 
BY  CI.A88  AND  UBCLA88  OF  USERS 
QUESTION  NO.  90 

USE 

YES  NO 

PCT  PCT 


61.7  38*3 

75.0  25.0 

15.4  84.6 

18.2  81.8 

57.1  42.9 

54.5  45*5 

35.3  64.7 


SUBTOTAL 

142 

51*4 

48.6 

GOVERNMENT 

FEDERAL 

23 

52.2 

47*8 

STATE 

20 

25.0 

75.0 

LOCAL 

15 

0.0 

100.0 

SUBTOTAL 

58 

29.3 

70.7 

INSTITUTIONS 

EDUCATIONAL 

13 

44.4 

55.6 

MEDICAL 

7 

28.6 

71.4 

RELIGIOUS 

5 

0.0 

100.0 

SUBTOTAL 

30 

33.3 

66.7 

TOTAL 

230 

43.5 

56.5 

FREQ 

BUSINESS 


MANUFACTURING 

60 

TRANSPORTATION 

16 

UTILITIES 

13 

RETAIL 

11 

FINANCE 

14 

PROFESSIONAL 

11 

OTHER 

17 

ORIGINAL  PAGE  19 
OF  POOR  QUALITY 


TABLE  D-85 


D-102 


DATA  SERVICES 
WORD  PROCESk^XNG 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO*  91 

USE 

YES  NO 

FREQ  PCT  PCT 

BUSINESS 


HANUFACTURING 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 

61 

16 

13 

11 

15 
11 

16 

75.4 

75*0 

30*8 

54*5 

60*0 

63*6 

50*0 

24*6 

25*0 

69*2 

45*5 

40*0 

36.4 

50*0 

SUBTOTAL 

143 

64*3 

35*7 

GOVERNMENT 

FEDERAL 

23 

73*9 

26*1 

STATE 

19 

63*2 

36*8 

LOCAL 

15 

33*3 

66*7 

SUBTOTAL 

57 

59.6 

40*4 

INSTITUTIONS 

EDUCATIONAL 

18 

66*7 

33*3 

MEDICAL 

8 

75*0 

25*0 

RELIGIOUS 

5 

60*0 

40*0 

SUBTOTAL 

31 

67*7 

32*3 

TOTAL 

231 

63*6 

36*4 

ORIGINAL  PAGE  I9 
OF  POOR  QUALITY 


TABLE  D-86 


D-103 


SERVICES 

mrilbox  services 

BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  92 

USE 

YES  NO 

FREQ  PCT  PCT 

business 


MANUFACTURING 

transportation 

utilities 

retail 

finance 

professional 

OTHER 

58 

16 

12 

11 

15 
10 

16 

25.9 

25.0 
0.0 

36.4 

33.3 

10.0 

31.3 

74.1 

75.0 
100.0 

63  * 6 

66.7 

90.0 

68.8 

SUBTOTAL 

138 

24*6 

75.4 

GOVERNMENT 

federal 

STATE 

LOCAL 

23 

20 

13 

34.8 

10*0 

0.0 

65.2 

90.0 

100.0 

SUBTOTAL 

56 

17.9 

82.1 

INSTITUTIONS 

educational 

MEDICAL 

RELIGIOUS 

18 

7 

5 

44.4 

14.3 

0.0 

55. 6 

85.7 
100.0 

SUBTOTAL 

30 

30*0 

70.0 

******»***“»«*«ai»*»a«=aa«j 

TOTAL 

224 

23.7 

76.3 

OfOGiNAL  PAGE  18 
OF  POOR  QUALITY 


TABLE  D-87 


D-109 


data  services 
^ facsimile 

BY  CLASS  MND  SUBCLASS  OF  USERS 
QUESTION  NO,  93 


USE 

FREQ  PCT  PCT 

BUSINESS 


MANUFACTURING 

transportation 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 

60 

16 

13 
10 

14 
12 
17 

95.0 

81.3 

92.3 

80.0 
92,9 
75.0 

100,0 

5.0 
18.8 

7.7 

20,0 

7.1 
25.0 

0,0 

SUBTOTAL 

142 

90,8 

9,2 

GOVERNMENT 

FEDERAL 

STATE 

LOCAL 

22 

20 

15 

86,4 

80,0 

53,3 

13.6 
20,0 

46.7 

SUBTOTAL 

57 

75,4 

24,6 

INSTITUTIONS 

EDUCATIONAL 

MEDICAL 

RELIGIOUS 

16 

9 

6 

68,8 

55.6 

66.7 

31.3 

44.4 
33,3 

SUBTOTAL 

31 

64,5 

35,5 

TOTML 


230 


laasaacaais: 


83,! 


16,5 


ORfGfNAL 

OF  POOR 


Fags  ft* 
Quality 


TABLE  D-S8 


D-105 


SERVICES 
TUX  AND  TELEX 

BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO*  94 

USE 

YES  NO 

FREQ  FCT  PCT 

BUSINESS 


MANUFACTURING 

60 

95.0 

5.0 

TRANSPORTATION 

16 

81.3 

18.8 

UTILITIES 

13 

76.9 

23.1 

RETAIL 

10 

60.0 

40.0 

FINANCE 

14 

78.6 

21.4 

PROFESSIONAL 

13 

76.9 

23.1 

OTHER 

17 

94.1 

5.9 

SUBTOTAL 

143 

86*0 

14.0 

GOVERNMENT 

FEDERAL 

oo 

86.4 

13.6 

STATE 

20 

65.0 

35.0 

LOCAL 

15 

46.7 

53.3 

SUBTOTAL 

57 

68^ 

31.6 

INSTITUTIONS 

EDUCATIONAL 

18 

72.2 

27.8 

MEDICAL 

9 

44.4 

55.6 

RELIGIOUS 

5 

60.0 

40.0 

SUBTOTAL 

32 

62.5 

37.5 

TOTAL 

232 

78.4 

szsssssss 

21*6 

ORIGINAL  PAQI  It 
OF  POOR  QUALTfY 


TABLE  D-89 


r 106 


data  services 
^ hailqram 

BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO*  95 

USE 

YES  NO 

FREQ  PCT  PCT 

business 


MANUFACTURING 

TRANSPORTATION 

UTILITIES 

RETAIL 

finance 

PROFESSIONAL 

OTHER 

60 

16 

12 

10 

12 

12 

16 

66.7 

43*8 

25*0 

30*0 

33*3 

75*0 

50*0 

33.3 

56.3 
75*0 
70*0 
66*7 
25*0 
50*0 

SUBTOTAL 

136 

53*6 

46*4 

GOVERNMENT 

FEDERAL 

STATE 

LOCAL 

22 

20 

15 

50*0 

35.0 

26.7 

50.0 

65*0 

73*3 

SUBTOTAL 

57 

38*6 

61*4 

INSTITUTIONS 

educational 

MEDICAL 

RELIGIOUS 

17 

9 

5 

41*2 

44.4 

60.0 

58*8 
55  * 6 
40*0 

SUBTOTAL 

31 

45.2 

54.8 

TOTAL 


226 


48.7 


51*3 


original  page  li 

OF  POOR  QUALITY 


TABLE  D-90 


D-107 


BUSINESS 


data  SERUICES 
SECURE  UOICE 

by  class  and  SUBCLASS  OF  USERS 
QUESTION  NO*  96 


FREQ 


USE 

YES  NO 

PCT  PCT 


MANUFACTURING 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 

60 

15 
12 
10 
14 
12 

16 

13.3 
6*7 

*8*3 

10*0 

14.3 
0.0 
6.3 

86.7 
93.3 

91.7 
90.0 

85.7 
100.0 

93.8 

SUBTOTAL 

GOVERNMENT 

FEDERAL 

STATE 

LOCAL 

139 

21 

19 

13 

10.1 

9.5 

15.8 

7*7 

89.9 

90.5 

84*2 

92.3 

SUBTOTAL 

S3 

11*3 

88*7 

INSTITUTIONS 

EDUCATIONAL 

17 

5.9 

94. 1 

MEDICAL 

9 

0*0 

100*0 

RELIGIOUS 

5 

0.0 

100.0 

SUBTOTAL 

31 

3.2 

96.8 

assaasssBssss 

aasssaaas 

SaiMtBt3SS53 

TOTAL 

223 

9.4 

90.6 

ORIGINAL  PAGE  H 
OF  POOR  QUALITY 


TABLE  D-91 


D-108 


DATA  SERVICES 
MONITORING  SERVICES 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO*  97 

USE 

YES  NO 

FREQ  PCT  PCT 


BUSINESS 


MANUFACTURING 

58 

4^  6 

53.4 

TRANSPORTATION 

16 

4J»8 

56.3 

UTILITIES 

12 

25*0 

75.0 

RETAIL 

10 

40.0 

60.0 

FINANCE 

14 

50.0 

50.0 

PROFESSIONAL 

12 

41.7 

58.3 

OTHER 

16 

25.0 

75.0 

SUBTOTAL 

138 

41.3 

58.7 

GOVERNMENT 

FEDERAL 

21 

28.6 

71,4 

STATE 

19 

52.6 

47.4 

LOCAL 

13 

23.1 

76.9 

SUBTOTAL 

53 

35.8 

64.2 

INSTITUTIONS 

EDUCATIONAL 

16 

56,3 

43.8 

MEDICAL 

3 

12.5 

37.5 

RELIGIOUS 

5 

20.0 

80.0 

SUBTOTAL 

29 

37.9 

62.1 

S5S33S8BSSSSSS8SSSSSSmwA«»wSSSS 

TOTAL 

220 

39.5 

60.5 

ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 


TABLE  D-92 


D-109 


INTRA-0RG.NI2.TI0ML^C0HHUNICA^ 


CLASS/SUBCLASS 

business 

hanufacturing 

transportation 

UTILITIES 

retail 

finance 

PROFESSIONAL 

OTHER 

SUBTOTAL 

GOVERNHENT 

federal 

STATE 

LOCAL 

SUBTOTAL 

INSTITUTIONS 


FREQ 

LOU 

PERCENT 

HIGH 

MEAN 

57 

15 

10 

10 

14 
11 

15 

5 

15 

80 

70 

20 

0 

10 

100 

100 

100 

100 

100 

90 

100 

78 

81 

91 

86 

75 

55 

81 

132 

0 

100 

78 

20 

17 

13 

0 

50 

30 

100 

98 

100 

77 

84 

86 

50 

0 

100 

82 

educational 

HEDICAL 

religious 

SUBTOTAL 


total 


17 

40 

99 

84 

9 

75 

99 

89 

S 

90 

100 

98 

31 

40 

100 

38 

waasss 

213 

H 

n 

II  o 

If 

II 

II 

II 

II 

saaaaaaaaas 

100 

II  o 
II  00 
II 
II 
II 

onOINAL  PW3E  n 

OF  POOR  QUAUtTY 


TABLE  D-93 


D-110 


INTEft-ORGANiZATIONAt.  C0HMUNICRTI0N8  NEEDS 
DATA  SERVICES 

BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO*  99 


CLASS/SUBCLASS 

BUSINESS 


FREQ  LOW 


PERCENT 
HIGH  MEAN 


56  0 95 

15  0 85 

9 0 20 

10  0 30 

14  0 80 

11  10  100 

15  0 90 


SUBTOTAL 

130 

0 

100 

4fi;^ 

GOVERNMENT 

FEDERAL 

17 

0 

100 

STATE 

16 

2 

50 

16 

LOCAL 

13 

0 

70 

14 

SUBTOTAL 

46 

0 

100 

18 

INSTITUTIONS 

EDUCATIONAL 

MEDICAL 

RELIGIOUS 

17 

9 

4 

1 

1 

0 

60 

25 

10 

16 

11 

3 

SUBTOTAL 

30 

0 

60 

13 

SSSS8B3K88SSSS8SS5SSS;aB88SSSB 

Bsaaisssaasas 

sssataissssaBs 

ssss«»as8s& 

^sestssss 

TOTAL 

206 

0 

100 

20 

19 

10 

14 


45 

19 


MANUFACTURING 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 


page  ^ 
POOR  QUALITY 


TABLE  D-94 


D-111 


PEAK  HOUR 

DATA  COMMUNX CAT IONS  - FIRST  PEAK 
DY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  100 


TIME  OF  DAY 


NO 

9 

10 

11 

12 

1 

3 

4 

PEAK 

AM 

AM 

AM 

PM 

PM 

PM 

PM 

PM 

OTHR 

CLASS/SUBCLASS 

FREQ 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

BUSINESS 

MANUFACTURING 

48 

25*0 

10*4 

33*3 

4*2 

0*0 

4*2 

12*5 

4*2 

4*2 

2*1 

TRANSPORTATION 

15 

40*0 

13*3 

26*7 

0*0 

0*0 

0*0 

0*0 

6.7 

0*0 

13*3 

UTILITIES 

11 

36*4 

9*1 

9*1 

18*2 

0*0 

0*0 

9*1 

0*0 

9*1 

9*1 

RETAIL 

7 

28*6 

0*0 

57*1 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

14.3 

FINANCE 

12 

33*3 

8*3 

16*7 

16*7 

8*3 

0*0 

8*3 

0*0 

0*0 

3*3 

PROFESSIONAL 

10 

10*0 

10*0 

20.0 

10*0 

0*0 

0*0 

20*0 

0*0 

0*0 

30*0 

OTHER 

11 

45*5 

0*0 

27*3 

0*0 

0*0 

0*0 

9*1 

9.1 

0*0 

9*1 

SUBTOTAL 

114 

29*8 

00 

• 

00 

28*1 

6.1 

o 

• 

>o 

1*8 

9*6 

3*5 

2*6 

8*8 

GOUERNMENT 

FEDERAL 

16 

37*5 

6,^ 

31*3 

0*0 

0*0 

0*0 

12*5 

6*3 

6*3 

0.0 

STATE 

13 

46.2 

7*7 

7*7 

7*7 

7*7 

0*0 

23*1 

0*0 

0.0 

0*0 

LOCAL 

11 

54*5 

18.2 

18*2 

0*0 

0*0 

0*0 

0.0 

0.0 

0.0 

9.1 

SUBTOTAL 

40 

45*0 

10.0 

20*0 

2*5 

2*5 

0.0 

12*5 

2.5 

2*5 

2*5 

INSTITUTIONS 


EDUCATIONAL 

MEDICAL 

RELIGIOUS 

15  33*3 
6 66.7 
5100*0 

0*0 

0*0 

0*0 

53*3 

16.7 

0*0 

6*7 

0*0 

0*0 

0*0 

0*0 

0*0 

o o o 

♦ « # 

o o o 

0.0 

0.0 

0*0 

0.0 

0.0 

0*0 

0.0 

0.0 

0*0 

6.7 

16.7 

0*0 

fl 

SUBTOTAL 

26  53*8 

0*0 

34*6 

3*8 

0*0 

0*0 

0*0 

0*0 

0.0 

7*7 

z = a 3 a s s s s s SI  ss  s s a s = s s s: 

aaassa 

laaaaa 

ssssss 

aaaaa 

aaaaa 

ssss 

41 

TOTAL 

180  36*7 

7.8 

27.2 

5*0 

1*1 

1*1 

8*9 

2*8 

2.2 

7*2 

a 


ORIGINAL  PAGE  H 
OF  POOR  QUALITV 


TABLE  D-95 


U 

D 


D-112 


I 

PEAK  HOUR 

I DATA  C0HHUNICATI0N8  > SECOND  PEAK 

BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  101 


1 

TIME  OF 

DAY 

■ 

NO 

9 

10 

11 

12 

1 

2 

3 

4 

PEAK 

AM 

AH 

AM 

PM 

PM 

PM 

PM 

PM 

OTHR 

M CLASS/SUBCLASS 

FREQ 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

® BUSINESS 

W MANUFACTURING 

35 

34.3 

0.0 

0.0 

2*9 

0*0 

2*9 

31*4 

8*6 

11*4 

8.6 

m TRANSPORTATION 

12 

50.0 

0.0 

8.3 

0*0 

0*0 

0*0 

16.7 

8*3 

8.3 

8.3 

UTILITIES 

6 

66*7 

0.0 

0.0 

0*0 

0*0 

0*0 

0*0 

16*7 

0.0 

16.7 

M RETAIL 

4 

50.0 

25.0 

0.0 

0.0 

0*0 

0*0 

25*0 

0*0 

0.0 

0.0 

m FINANCE 

10 

40*0 

0.0 

0.0 

0.0 

0*0 

0.0 

10*0 

30*0 

20.0 

0.0 

* PROFESSIONAL 

4 

25*0 

0.0 

0.0 

0*0 

0*0 

0*0 

75.0 

0*0 

0*0 

0.0 

^ OTHER 

8 

62*5 

0.0 

0.0 

0.0 

0*0 

0*0 

25.0 

12*5 

0*0 

0.0 

m SUBTOTAL 

79 

43*0 

1.3 

1.3 

1*3 

0*0 

1*3 

25*3 

11*4 

8*9 

6.3 

m GOVERNMENT 

FEDERAL 

13 

38*5 

0.0 

0.0 

0*0 

0*0 

0*0 

7*7 

38*5 

7*7 

7.7 

_ STATE 

9 

66.7 

0.0 

0.0 

0.0 

0*0 

0.0 

0.0 

11*1 

11*1 

11.1 

■ LOCAL 

11 

54*5 

0.0 

0.0 

0.0 

0*0 

9*1 

18*2 

9*1 

0*0 

9.1 

SUBTOTAL 

33 

51*5 

0.0 

0.0 

0*0 

0*0 

3*0 

9*1 

21*2 

6*1 

9*1 

{ INSTITUTIONS 

^ EDUCATIONAL 

13 

30*8 

0.0 

0*0 

0*0 

0*0 

0*0 

30*8 

23*1 

7*7 

7.7 

M MEDICAL 

6 

66*7 

0.0 

0.0 

0*0 

0*0 

0*0 

0*0 

16*7 

0*0 

16*7 

• RELIGIOUS 

5100.0 

0*0 

0.0 

0*0 

0*0 

0.0 

0*0 

0*0 

0*0 

0*0 

V SUBTOTAL 

24 

54*2 

o 

• 

o 

o 

♦ 

o 

0*0 

0*0 

0*0 

16.7 

16*7 

4*2 

8*3 

B 

z5ssa!38SBsa3BssaiBsa:sBas 

ssaissssBa 

mmmsRmmummmmi 

BSMI 

tmmmzss 

BssasssasasaiHasttSBBssssssEBssasss 

M TOTAL 

136 

47.1 

0.7 

0.7 

0.7 

0*0 

1*5 

19*9 

14*7 

7*4 

7*4 

E 

E 

E 

E 

E 


ORIGINAL  PAGE  IS 
OF  POOR  QUAUTY 


TABLE  D-96 


0-113 


VIDEO  SERVICES 

USE  or  VIDEO  TELECONFERENCING 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  102 

USE 

YES  NO 

CLASS/SUBCLASS  FREQ  PCT  PCT 


BUSINESS 


HANUFACTURINQ 

61 

24.6 

75.4 

TRANSPORTATION 

IS 

6.7 

93.3 

UTILITIES 

13 

0.0 

100.0 

RETAIL 

11 

9.1 

90.9 

FINANCE 

15 

20.0 

80.0 

PROFESSIONAL 

12 

16.7 

83.3 

OTHER 

18 

16.7 

83*3 

SUBTOTAL 

145 

17.2 

82.8 

GOVERNMENT 

FEDERAL 

19 

5.3 

94.7 

STATE 

20 

10.0 

90*0 

LOCAL 

16 

0.0 

100*0 

SUBTOTAL 

55 

5.5 

94.5 

INSTITUTIONS 

EDUCATIONAL 

19 

10.5 

89.5 

MEDICAL 

8 

25.0 

75.0 

RELIGIOUS 

7 

28*6 

71.4 

SUBTOTAL 

34 

17.6 

82.4 

ssssaasBtiasassasssassaaiMai 

Bssxaisias 

saaaBSssxa 

aaasaas 

TOTAL 

234 

14*5 

85.5 

pac£  II 


TABLE  D-97 


0-114 


ANNUAL  C0HNUNICAT10N8  BUDGET 
MZDEO  BUDGET  IN  GOLLANS  <000 *S) 
BY  CLASS  AND  SUBCLASS  OF  USERS 


QUESTION 

NO*  103 

CLASS/SUBCLASS 

FREQ 

LOU 

HIGH 

MEAN 

BUSINESS 

HANUFACTURING 

11 

20 

3000 

734 

TRANSPORTATION 

0 

0 

0 

0 

UTILITIES 

0 

0 

0 

0 

RETAIL 

1 

0 

0 

0 

FINANCE 

3 

100 

200 

133 

PROFESSIONAL 

2 

200 

600 

400 

OTHER 

2 

12 

250 

131 

SUBTOTAL 

19 

0 

3000 

502 

GOVERNMENT 

FEDERAL 

0 

0 

0 

0 

STATE 

1 

100 

100 

100 

LOCAL 

0 

0 

0 

0 

SUBTOTAL 

1 

0 

100 

100 

INSTITUTIONS 

EDUCATIONAL 

0 

0 

0 

0 

MEDICAL 

1 

860 

860 

860 

RELIGIOUS 

0 

0 

0 

0 

SUBTOTAL 

1 

0 

860 

360 

csassssasesBasBaas 

TOTAL 

21 

0 

3000 

500 

ORIGINAL  PAGE  If 
OF  POOR  QUALITY 


TABLE  D-98 


0>115 


PERCENT  INCREASE  IN  ANNUAL  C0HHUN1CATI0N8  BUDGET 

VIDEO  BUDGET 

BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO*  104 


CLASS/SUBCLASS 

FREQ 

PERCENT 

LOW 

OF 

HIGH 

INCREASE 

MEAN 

BUSINESS 

HANUFACTURING 

14 

0 

300 

39 

TRANSPORTATION 

0 

0 

0 

0 

UTILITIES 

0 

0 

0 

0 

RETAIL 

0 

• 0 

0 

0 

FINANCE 

2 

0 

20 

10 

PROFESSIONAL 

1 

13 

13 

13 

OTHER 

2 

5 

10 

8 

SUBTOTAL 

19 

0 

300 

31 

GOVERNMENT 

FEDERAL 

0 

0 

0 

0 

STATE 

1 

0 

0 

0 

LOCAL 

1 

100 

100 

100 

SUBTOTAL 

2 

0 

100 

so 

INSTITUTIONS 

EDUCATIONAL 

0 

0 

0 

0 

MEDICAL 

1 

22 

22 

22 

RELIGIOUS 

1 

10 

10 

10 

SUBTOTAL 

2 

0 

22 

16 

■ •■■■■■■■laiBMaBBB 

TOTAL 

23 

0 

300 

32 

ORIQINAL  PAGE  IS 
OF  POOR  QUALITY 


TABLE  D-99 


D-116 


PERCENT  OF  INCREASE  IN  ANNUAL  VOLUME  OF  SERVICES 

VIDEO  SERVICES 

BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO*  105 


CLASS/SUBCLASS 

BUSINESS 


PERCENT  OF  INCREASE 
FREQ  LOW  HIGH  MEAN 


MANUFACTURING 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 

13 

0 

0 

0 

2 

1 

3 

0 

0 

0 

0 

0 

35 

5 

600 

0 

0 

0 

20 

35 

20 

85 

0 

0 

0 

10 

35 

15 

SUBTOTAL 

19 

0 

600 

63 

GOVERNMENT 

FEDERAL 

0 

0 

A 

STATE 

1 

0 

V 

0 

0 

LOCAL 

1 

100 

100 

100 

SUBTOTAL 

2 

0 

100 

50 

INSTITUTIONS 

EDUCATIbNAL 

0 

0 

0 

0 

MEDICAL 

1 

0 

A 

RELIGIOUS 

1 

10 

10 

Q 

10 

SUBTOTAL 

2 

0 

10 

5 

TOTAL 

23 

0 

600 

57 

^ 9UAUTY 


TABLE  D-lOO 


D>117 


VIDEO  SERVICES 

BIT  RATE  FOR  VIDEO  TELECONFERENCING 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  106 


CLASS/SUBCLASS 

BUSINESS 


FREQ 


BIT  RATE  (BPS) 

9.6K  56K  l.SN  6.3N 

PCT  PCT  PCT  PCT 


MANUFACTURING 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 


10  10*0 

0 0.0 

0 0*0 

0 0*0 

3 0.0 

1 0*0 

1 0*0 


0.0 

60*0 

30.0 

0.0 

0*0 

0*0 

0.0 

0*0 

0.0 

0.0 

0*0 

0*0 

0.0 

33.3 

66.7 

0.0 

100*0 

0.0 

0*0 

100*0 

0.0 

SUBTOTAL 

15 

6.7 

0*0 

60.0 

33*3 

GOVERNMENT 

FEDERAL 

0 

0*0 

0.0 

0*0 

0*0 

STATE 

LOCAL 

1 

0 

0.0 

0*0 

0.0 

0.0 

0.0 

0*0 

100.0 

0.0 

SUBTOTAL 

1 

0*0 

0.0 

0*0 

100.0 

INSTITUTIONS 

EDUCATIONAL 

0 

0.0 

0.0 

0.0 

0.0 

MEDICAL 

0 

0.0 

0*0 

0*0 

0*0 

RELIGIOUS 

0 

0.0 

0.0 

0*0 

0.0 

SUBTOTAL 

0 

0*0 

0*0 

0.0 

0.0 

TOTAL 

16 

6.3 

0.0 

56  * 3 

37.5 

OmomM.  PAGE  It 
OF  POOR  QUALITY 


TABLE  D-101 


D-118 


VIDEO  SERVICES 

ONE  WrtY  OR  Tyo  MAY  VIDEO  TELECONFERENCING 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  107 

INTERACTION 

TWO-WAY 

CLASS/SUBCLASS  FREQ  PCT  PCT 

BUSINESS 


MANUFACTURING 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 

13 

1 

0 

1 

4 

2 

3 

23.1 

0.0 

0.0 

0.0 

25.0 

0.0 

66.7 

76.9 

100.0 

0.0 

100.0 

75.0 

100.0 

33.3 

SUBTOTAL 

24 

25.0 

75.0 

GOVERNMENT 

FEDERAL 

0 

0.0 

0.0 

STATE 

1 

0.0 

100.0 

LOCAL 

0 

0.0 

0.0 

SUBTOTAL 

1 

0.0 

100.0 

INSTITUTIONS 

EDUCATIONAL 

1 

0.0 

100.0 

MEDICAL 

1 

0.0 

100.0 

RELIGIOUS 

o 

100.0 

0.0 

SUBTOTAL 

4 

50.0 

50.0 

Ks3ia=;s3=  = sssssi=:s 

ssssssasssssasaias** 

TOTAL 

29 

27.6 

72.4 

OFo!^^^  page  (9 

P POOR  QUALITY 


TABLE  D-I02 


D-119 


VIDEO  SERVICES 

USE  OF  VIDEO  TELECONFERENCING 
BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTIONS.no.  108  109  110 


CLASS/SUBCLASS 


USES 

MEETINGS  EDUCAT.  MISC. 
FREQ  PCT  PCT  PCT 


BUSINESS 


MANUFACTURING 

TRANSPORTATION 

UTILITIES 

RETAIL 

FINANCE 

PROFESSIONAL 

OTHER 


SUBTOTAL 

GOVERNMENT 

FEDERAL 

STATE 

LOCAL 


SUBTOTAL 

INSTITUTIONS 

EDUCATIONAL 

MEDICAL 

RELIGIOUS 


SUBTOTAL 


TOTAL 


12 

58.3 

8*3 

33.3 

2 

50.0 

0.0 

0 

O.i) 

0.0 

0.0 

1 

100.0 

0.0 

0.0 

3 

66.7 

33.3 

0.0 

3 

33.3 

33.3 

33.3 

2 

100.0 

0.0 

0.0 

23 

60.9 

17.4 

21.7 

0 

0.0 

0.0 

0.0 

100.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

2 

100.0 

0.0 

\..0 

1 

1 

1 

o o o 
o o o 

100.0 

100.0 

100.0 

0.0 

0.0 

0.0 

3 

O.u 

100.0 

0.0 

ss  = = assss 

— 

sssssss 

28 

57.1 

25.0 

17.9 

OBGiNAL  FACIE  B 
OR  POOR  QUALITY 


TABLE  D-103 


D-120 


I 

I 


VIDEO  SERVICES 

WHY  USE  VIDEO  TELECQNFERENCIN6 
BY  CL^HSS  <^ND  SUBL..ASS  OF  USERS 
QUESTIONS  NO.  Ill  112  113 


I 

I 

I 
E 
E 

E 

E 

C 

II 

n 

n 


REASONS 

SAVE  REDUCE  INCREASE 

TIME  TRAVEL  ACCESS 

CLASS/SUBCLAS3  FREQ  FCT  PCT  PCT 


BUSINESS 


MANUFACTURING 

8 

37.5 

50.0 

12.5 

TRANSPORTATION 

1 

0.0 

100.0 

0.0 

UTILITIES 

0 

0.0 

0.0 

0.0 

RETAIL 

0 

0.0 

0.0 

0.0 

FINANCE 

5 

40.0 

40.0 

20.0 

PROFESSIONAL 

4 

25.0 

50.0 

25.0 

OTHER 

3 

33.3 

66.7 

0.0 

SUBTOTAL 

21 

33.3 

52.4 

14*3 

GOVERNMENT 


FEDERAL 

0 

0.0 

0*0 

0.0 

STATE 

2 

50.0 

50*0 

0.0 

LOCAL 

0 

0.0 

0.0 

0.0 

SUBTOTAL 

2 

50.0 

50.0 

0.0 

INSTITUTIONS 


EDUCATIONAL 

0 

0.0 

0.0 

0.0 

MEDICAL 

1 

0.0 

0.0 

100.0 

RELIGIOUS 

2 

0.0 

50.0 

50.0 

SUBTOTAL 

3 

o 

o 

33.3 

66.7 

sssssaasaaisaaBsssssssEs 

ssasasss 

====== 

TOTAL 

26 

30.8 

50.0 

19.2 
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TABLE  D-104 


D-121 


INTRA-OftOANIZATIONAt  COMMUNICATIONS  NEEDS 
VIDEO  SERVICES 

BY  CLASS  AND  SUBCLASS  OF  USERS 


QUESTION 

NO*  114 

CLASS/SUBCLASS 

FREQ 

LOW 

PERCENT 

HIGH 

MEAN 

BUSINESS 

MANUFACTURING 

TRANSPORTATION 

UTILITIES 

retail 

FINANCE 

PROFESSIONAL 

OTHER 

12 

1 

0 

1 

3 

2 

3 

50 

100 

0 

100 

100 

100 

0 

100 

100 

. 0 
100 
100 
100 
100 

95 

100 

0 

100 

100 

100 

67 

SUBTOTAL 

22 

0 

100 

92 

GOVERNMENT 

FEDERAL 

STATE 

LOCAL 

0 

2 

0 

0 

20 

0 

0 

60 

0 

0 

40 

0 

SUBTOTAL 

o 

0 

60 

40 

INSTITUTIONS 

EDUCATIONAL 

MEDICAL 

RELIGIOUS 

0 

1 

1 

0 

100 

100 

0 

100 

100 

0 

100 

100 

SUBTOTAL 

2 

0 

100 

100 

TOTAL 

26 

0 

>XBSSS3SSSSS 

100 

SBSSSSS 

89 
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TABLE  D-105 


D-122 


I 

I 


INTER-ORGANIZATIONAL  COMMUNICATIONS  NEEDS 
VIDEO  SERVICES 

BY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  US 


||:lass/subcla8S 

BUSINESS 


K MANUFACTURING 

••transportation 


UTILITIES 

retail 

FINANCE 


PROFESSIONAL 

OTHER 


SUBTOTAL 


floVERNMENT 

W--* 

FEDERAL 

nSTATE 

IJLOCAL 


PERCENT 

FREQ  LOW  HIGH  MEAN 


12 

1 

0 

1 

3 

2 

3 


0 

0 

0 

0 

0 

0 

0 


22 


0 100  7 


0 

2 

0 


0 

40 

0 


0 0 

80  60 

' 0 


^SUBTOTAL 

[] 

‘‘INSTITUTIONS 


CIeducational 

iMEDICAL 

RELIGIOUS 

(jsUBTOTAL 


0 


3C 


0 

1 

1 


0 

0 

0 


0 0 0 


JjOTAL 


'aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
26  0 100  11 
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TABLE  0-106 


D-123 


PEAK  HOUR 

VIDEO  C0HHUNICAT10H8  > FIRST  PEAK 
DY  CUAS8  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  116 


TIME  OF  DAY 


NO 

9 

10 

11 

12 

1 

2 

3 

4 

PE^ 

AM 

AM 

AM 

PM 

PM 

PM 

PM 

PM 

OTHR 

CLASS/SUBCLASS 

FREQ 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

BUSINESS 

MANUFACTURING 

9 

33.3 

22*2 

11*1 

0*0 

0*0 

0*0 

22*2 

11*1 

0*0 

0*0 

TRANSPORTATION 

0 

0.0 

0.0 

0*0 

0*0 

0.0 

0*0 

0*0 

0*0 

0.0 

0.0 

UTILITIES 

a 

0*0 

0.0 

0*0 

0.0 

0*0 

0*0 

0*0 

0.0 

0*0 

0*0 

RETAIL 

0 

0.0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

FINANCE 

1 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0100*0 

0*0 

0*0 

0.0 

PROFESSIONAL 

0.0 

0*0 

0*0 

0*0 

50*0 

0*0 

0*0 

0*0 

50*0 

0.0 

OTHER 

3 

33*3 

0.0 

0.0 

0.0 

0*0 

33*3 

33.3 

0.0 

0.0 

0.0 

SUBTOTAL 

15 

26*7 

13*3 

6.7 

0*0 

6.7 

6*7 

26*7 

6.7 

6*7 

0.0 

GOVERNMENT 

FEDERAL 

0 

0.0 

0.0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0.0 

STATE 

1 

0.0 

0.0100.0 

0.0 

0*0 

0*0 

0*0 

0.0 

0.0 

0.0 

LOCAL 

0 

0*( 

0.0 

0*0 

0*0 

0*0 

0.0 

0*0 

0*0 

0*0 

0*0 

SUBTOTAL 

1 

0*0 

0*0100*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

INSTITUTIONS 

- 

EDUCATIONAL 

0 

0.0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0.0 

MEDICAL 

1 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0100.0 

RELIGIOUS 

1100.0 

0.0 

0*0 

0*0 

0*0 

0*0 

0*0 

0.0 

0*0 

0.0 

SUBTOTAL 

2 

50*0 

0.0 

0.0 

0*0 

0*0 

0*0 

0*0 

0.0 

0*0 

50*0 

sssssBSitf  sasssassss 

aaaaaaaaaaaaaas 

saaaaaaaaaa 

aaaas 

saaaaai 

saaaaaaaaaa 

saaaaaaaas 

zsssss 

TOTAL 

18 

27.8 

11*1 

11.1 

0*0 

5*6 

5*6 

22*2 

5*6 

5*6 

5*6 
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TABLE  D-107 


D-124 


PEAK  HOUR 

VIDEO  COHMUNICATXONS  - SECOND  PEAK 
DY  CLASS  AND  SUBCLASS  OF  USERS 
QUESTION  NO.  117 


TIME  OF 

DAY 

NO 

9 

10 

11 

12 

1 

4L 

3 

4 

PEAK 

AM 

AM 

AM 

PM 

PM 

PM 

PM 

PM 

OTHR 

CLASS/SUBCLASS 

FREQ 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

PCT 

BUSINESS 

MANUFACTURING 

4 

75.0 

0.0 

0.0 

0.0 

0*0 

0.0 

0.0 

0.0 

25.0 

0.0 

TRANSPORTATION 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

UTILITIES 

0 

0*0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

RETAIL 

0 

CO 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0*0 

0.0 

FINANCE 

1 

0.0100.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0*0 

0.0 

0*0 

PROFESSIONAL 

1 

0.0100.0 

0.0 

0.0 

0.0 

0*0 

0.0 

0*0 

0.0 

0.0 

OTHER 

2 

50.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

50.0 

0*0 

0.0 

SUBTOTAL 

8 

50.0 

25.0 

0.0 

o 

♦ 

o 

0.0 

0.0 

o 

♦ 

o 

12.5 

12.5 

0.0 

GOVERNMENT 

FEDERAL 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0*0 

0.0 

0.0 

0.0 

0.0 

STATE 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0100*0 

0.0 

0.0 

0.0 

LOCAL 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SUBTOTAL 

1 

o 

. 

o 

0.0 

0.0 

o 

o 

0*0 

0.0100.0 

o 

• 

o 

0.0 

0.0 

INSTITUTIONS 

EDUCATIONAL 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MEDICAL 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0*0 

0.0100.0 

RELIGIOUS 

1100.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SUBTOTAL 

7 

50.0 

o 

• 

o 

o 

• 

o 

0.0 

0.0 

0.0 

0.0 

o 

o 

0.0 

o 

o 

111 

a s a s s « as  as  ss  s s as  28  a s s s 

aaaaaaaai 

Kaaaaaaaavs 

aaaaaaaaaa 

aaaaa 

saaaas 

saaaaaaaaaaaas: 

■aaaa 

TOTAL 

11 

45.5 

18.2 

0.0 

0.0 

0.0 

0.0 

9.1 

9.1 

9.1 

9.1 

TABLE  D-108 


D-125 


APPENDIX  E 

NET  LONG  HAUL  PEAK  HOUR  CPS  FORECAST 


E.1  INTRODUCTION 

The  impacted  baseline  was  modified  by  the  removal  of  the  intra>SMSA  traffic 
(i.e.,  traffic  which  flows  within  a Standard  Metropolitan  Statistical  Area 
(SMSA)).  The  percent  of  traffic  removed  from  each  service  to  get  to  the  net 
long  haul  is  given  in  Table  E-1.  Three  other  adjustments  are  made  to  the  traffic 
at  this  point:  data  carried  by  voice  lines  were  removed,  efficiency  factors  were 
applied  to  data  traffic  and  annual  traffic  is  converted  to  peak  hour  units.  The 
resulting  net  long  haul  traffic  forecast  shown  in  Table  was  the  basis  for  all 
traffic  distribution  and  traffic  separation  analysis  which  follows.  Figure  E-1 
depicts  the  basic  flow  of  the  analysis  necessary  to  translate  the  impacted 
baselines  into  the  net  long  haul  traffic  forecasts.  It  should  be  pointed  out  that 
traffic  originated  from,  or  terminated  to,  the  hinterlands  was  retained;  hinter- 
land was  defined  as  that  area  outside  a SMSA. 

E.2  INTRA  SMSA  TRAFFIC 

A certain  proportion  of  each  service  application  traffic  does  not  leave  the  SMSA 
in  which  it  was  origir.^ted.  By  definition  this  traffic  does  not  qualify  as  long  haul 
and  must  be  removed  from  the  forecasts.  Many  services  already  had  this  portion 
of  the  traffic  removed,  such  as  Network  video.  For  other  services  the  amount  of 
intra-SMSA  traffic  varied  greatly.  Therefore,  each  service  was  reviewed 
independently  and  a percent  of  traffic  was  removed  (see  Table  E-1).  The  percent 
of  intra-SMSA  traffic  was  determined  through  industry  contacts,  our  literature 
search,  the  user  survey  and  internal  Western  Union  analysis.  This  step  reduced 
the  traffic  by  4 percent. 

E.2.1  Vok» 

The  voice  traffic  forecast  was  analyzed  using  AT&T  statistics  as  well  as  the 
physical  boundaries  of  SMSAs.  Message  toll  service  for  both  residential  and 
business  in  almost  all  inter-SMSA.  The  exception  is  in  large  SMSAs  where  some 
inter-SMSA  traffic  is  counted  as  toll.  This  was  found  to  be  small.  Private  line 
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FIGURE  E-1.  ACTIVITY  FLOW  FOR  NET  LONG  HAUL  FORECASTS 
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and  mobile  telephones  were  treated  similarly  to  message  toll  services.  The 
various  radio  services  are  defined  as  inter-SMSA  in  the  baseline  and  thus  no 
traffic  was  removed. 

E.2.2  Data 

For  data  an  internal  analysis  prepared  by  Western  Union  and  International  Data 
Corporation  provided  information  about  line  speed  and  the  distance  traffic 
travels.  Along  with  this  a review  of  the  individual  services  based  on  Western 
Union's  own  experience  was  used  to  estimate  the  intra  SMSA  traffic. 

E.2.3  Video 

The  baseline  for  ail  video  services  is  defined  as  long  haul  and  thus  an  estimate  of 
the  intra  SMSA  traffic  is  meaningless. 

E.3  DATA  TRAFFIC  CARRIED  ON  ANALOG  (VOICE)  FACIUTIES 

The  data  service  category  net  long  haul  traffic  forecast  has  been  calculated  on 
the  basis  of  market  demand  - without  consideration  of  the  transmission  facilities 
used.  The  voice  service  category  has  been  calculated  in  a similar  manner. 
However,  the  voice  forecasts,  which  were  based  on  historical  growth  patterns, 
included  facilities  on  which  data  traffic  was  implemented.  If  the  forecasts  we.  e 
not  modified  to  acknowledge  this  situation,  a duplication  in  market  demand 
would  be  caused. 

It  was  decided  that  the  data  service  category  forecasts  should  remain  whole  and 
that  the  voice  service  category  should  be  reduced  by  the  amount  of  the  data 
traffic  carried.  This  would  allow  the  data  market  demand  to  remain  intact  as  an 
aid  to  subsequent  market  analyses. 

The  methodology  used  to  convert  applicable  data  traffic  (expressed  in  terabits 
per  year)  to  voice  traffic  (expressed  in  half  voice  circuits)  included  the  following 
steps: 


E-3 


a.  Analyze  each  data  application  to  determine  the  nature  of  the 
traffics  peak  oriented}  off-peak  oriented}  one-way}  two-way  or 
special. 

b.  Derive  a conversion  factor  to  convert  terabits  per  year  to  half 
voice  circuits  which  takes  nature  of  traffic  into  account. 

c.  Calculate  equivalent  voice  facilities  load  for  all  data  traffic. 

d.  Analyze  each  data  application  to  determine  the  proportion 
carried  on  voice  facilities  in  1978,  1980,  1990  and  2000. 

e.  Calculate  net  voice  facilities  carrying  data  traffic  and  reduce 
voice  service  category  forecasts  by  a like  amount. 

Very  few  dedicated  data  facilities  are  currently  in  use.  In  1980,  approximately 
90  percent  of  data  traffic  was  carried  on  voice  facilities.  Anticipating  the 
emergence  of  digital  facilities,  the  weighted  average  of  data  on  voice  facilities 
declined  to  67  percent  in  1990  and  25  percent  in  2000.  (See  Table  E-2).  The 

percent  of  data  carried  by  voice  lines  is  presented,  by  service  and  year,  in  Table 
E-1. 


PEAK  HOUR  CONVERSION 

The  next  step  in  developing  the  long  haul  peak  hour  traffic  forecast  was  to 
establish  a peaking  factor  for  every  service.  Since  voice  is  a large  share  of  the 
market  and  its  peak  occurs  during  the  business  day  and  most  services  are 
business  oriented,  all  peak  hours  were  made  to  coincide  with  the  10  to  11  a.m. 
and  the  1 to  3 p.m.  business  peak  time  frames. 

E.<1.1  Voice 

The  baseline  for  most  voice  services  is  defined  as  the  peak  hour  traffic  and 
therefore  no  conversion  is  necessary.  The  exception  to  this  is  occasional  radio 
which  u peaked  at  nights  and  weekends.  A review  of  Western  Union's  WESTAR 
satellite  traffic  indicated  that  the  traffic  during  the  business  peak  hour  is  73 
percent  of  the  services  peak  hour. 


E-4 


Data 


To  determine  the  amoimt  of  (tata  traffic  occuring  in  a busine»  cUty»  it  was  first 
necessary  to  divide  all  data  services  by  250  (the  number  of  business  days  per 
year).  'Hwn  each  service  was  reviewed  to  see  what  type  of  daily  traffic  pattern 
was  followed.  The  user  survey  and  Western  Unl<m's  experieiKre  provided  useful 
insights.  Most  data  services  occur  during  the  day  and  are  fairly  constant.  Some 
exceptions  are  data  transfer  and  batch  processing  which  occur  largely  after 
normal  hours  and  secure  voice  which  follows  a traffic  pattern  similar  to  voice. 
The  number  of  hours  during  the  work  day  the  service  is  used  and  the  perc^tage 
of  the  service  taking  place  (hiring  those  hours  was  used  to  determirw  the  amount 
of  traffic  in  the  peak  IvHir.  The  percent  used  during  the  work  ckfy  is  given  in 
column  one  of  Table  E>3.  T>te  number  of  hours  of  constant  use  is  given  in  the 
second  column.  The  last  column  ^ws  the  factor  applied  to  get  iht  peak  hour 
for  each  service.  That  is,  the  peak  h<Mir  factCM*  for  each  service  was  calculating 
multiplying  the  percent  during  the  business  week  (.e.g.  25  for  data)  times  1/250 
times  1/  (#  hours  of  use  1 day  figure;  eg.,  5 for  data) 

E.«.3  Video 

The  baseline  for  all  video  services,  except  Occasional  Video,  was  defined  as  peak 
hour.  The  Occasional  Video  impacted  baseline  was  reduced  by  25  percent  for 
each  benchmark  year  to  reflect  its  unique  peak  hour  factor. 

E.5  Efficiency  Factor 

This  term  refers  to  how  efficiently  data  is  transmitted.  In  the  case  of  data  the 
rate  of  transmissiem  is  often  less  then  the  channel  capacity.  For  instamre  the 
capacity  of  a voice  channel  in  19S0  was  64  Kbps,  however,  when  a modem  was 
introdiKred  for  data  the  rate  of  transmission  was  300  or  1200  bps.  In  addition  to 
this  n^wn  the  actual  data  transmitted  by  a typist  at  a keyboard  is  consiefered; 
this  rate  is  reduced  considerably.  Other  factors  must  also  be  considered  si^  as 
pauses  made  by  the  typist.  Most  data  must  have  a return  lirw,  thus  typing  up  a 
second  64  Kl^  line  and  error  ccH'rection  technicpies  may  re<^ire  retransmission. 

All  data  efficiency  factors  were  determiiwd  by  consi(tering  that  all  data  services 
were  transmit^  usii^  one  of  two  methods.  First  the  data  could  be  entered 
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manually  through  some  type  of  keyboard,  for  example  data  entry,  point  of  sale  or 
teiemonitorlng.  Tills  type  of  transmission  would  be  very  inefficient.  The  second 
way  data  is  normally  transmitted  Is  in  a batch  mode.  For  example,  data 
transfer,  batch  processing  and  that  portion  of  data  entry  done  using  a micro- 
computer as  an  input  device.  This  type  ci  data  entry  stil*  is  not  totally  efficient, 
however.  For  instance  the  return  line  is  underutilized  and  error  correction 
schemes  often  call  for  retransmission.  Several  other  variables  were  also 
considered  in  <tetermining  these  factors.  The  use  of  micro-computers  to  store 
and  forward  data  in  burst  is  a growii^  trend.  The  use  of  all  digital  transmission 
wiU  mean  the  elimination  of  modems  and  some  inefficiency.  Compression 
tedmiques  and  the  use  of  higher  ^>eeds  will  increase  efficiency.  These  trends 
combined  to  increase  the  efficietKry  of  the  transmission  lines  In  1990  and  2000. 
Table  E-9  presents  the  efficiency  factors  found  through  this  analysis. 

SUMMARY  OF  NET  LONG  HAUL  FORECASTS 

The  Net  L<mg  Haul  forecasts  for  each  service  for  1980,  1990,  and  2000  are 
presented  in  Tabie  E-5. 


TABLE  E-1 

PERCENT  OF  TRAFFIC  REMOVED  PROM  THE  IMPACTED  BASELB4E 
TO  GIVE  NET  LONG  HAUL  TRAFFIC  FORECAST 


INTRA  DATA  CARRIED 

SMSA  BY  VOICE  LINES 


1980 

1990 

2000 

MTS  (Residential) 

9.00 

0.00 

0.00 

0.00 

MTS  (Business) 

5.00 

5.29 

0.76 

0.08 

Private  Line 

5.00 

8.69 

3.61 

1.01 

Mobile 

5.00 

0.00 

0.00 

0.00 

Public  Radio 

0.00 

0.00 

0.00 

0.00 

Commercial  and  Religious 

0.00 

0.00 

0.00 

0.00 

Occasional 

0.00 

0.00 

0.00 

0.00 

CATV  Music 

0.00 

0.00 

0.00 

0>00 

Recording 

0.00 

0.00 

c.oo 

0.00 

5.83 

4.95 

1.55 

57w 

Data  Transfer 

16.00 

0.00 

0.00 

0.00 

Batch  Processing 

20.00 

0.00 

0.00 

0.00 

Data  Entry 

60.00 

0.00 

0.00 

0.00 

Remote  3ob  Entry 

35.00 

0.00 

0.00 

0.00 

Inquiry/Response 

50.00 

0.00 

0.00 

0.00 

Timesharing 

30.00 

0.00 

0.00 

0.00 

USPS/EMSS 

0.00 

0.00 

0.00 

0.00 

Mailbox 

25.00 

0.00 

0.00 

0.00 

Administrative  Messages 

if  0,00 

0.00 

0.00 

0.00 

Facsimile 

10.00 

0.00 

0.00 

0.00 

Communicating  Word  Processors 

30.00 

0.00 

0.00 

0.00 

TWX/Telex 

1.00 

0.00 

0.00 

0.00 

Mailgram/Telegram/Money  Orders 

2.00 

0.00 

o.oc 

0.00 

Poiiit  of  Sale 

70.00 

0.00 

0.00 

0.00 

Videotext/Teletext 

0.00 

0.00 

0.00 

0.00 

Telemonitoring  Service 

75.00 

0.00 

0.00 

0.00 

Secire  Voice 

10.00 

0.00 

0.00 

0.00 

301 

Oo 

05 

5755 

Network 

0.00 

0.00 

0.00 

0.00 

CATV 

0.00 

0.00 

0.00 

0.00 

Occasional 

0.00 

0.00 

0.00 

o.oc 

Reax*ding  Channel 

0.00 

0.00 

0.00 

0.00 

Telec(mfer«icing 

0.00 

0.00 

0.00 

0.00 

O.do 

3.00 

0.00 

5755 

E-7 


TABLE  E-2.  DATA  ON  ANALOG 


PERCENT  OF  LONG  HAUL  DATA  TRAFFIC  CARRIED  ON  ANALOG 

1980  1990  2000 

90  67  25 


TYPE  OF  CIRCUITS  DATA  TRAFFIC  CARRIED 

1980  1990  2000 

MTS  (Business)  40  25  10 

Private  Line  60  75  90 


AVERAGE  BIT  RATE  OF  ANALOG  (KBPS) 

1980  1990  2000 

1.2  4.8  9.6 
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TABLE  E^3.  DATA  SERVICE  PEAK  HOUR  CONVERSION 


Percent  During  Business  Number 


Week  8 A.M.  to  5 P.M. 

of  Hours 

Peak  Hour 

Monday  throuRh  Friday 

of  Use 

Factor 

Data 

25 

5 

.0002 

Batch 

50 

5 

.0004 

E)ata  Entry 

95 

5 

.0008 

Remote 

85 

5 

.0007 

Inquiry/Response 

90 

4 

.0010 

Time  Sharing 

90 

4 

.0010 

USPS 

80 

6 

.0005 

Mailbox 

90 

6 

.0006 

Administrative 

95 

4 

.0010 

Facsimile 

98 

4 

.0007 

CWP 

80 

4 

.0005 

TWX/TELEX 

80 

4 

.0005 

Mailgram 

80 

6 

.0005 

Point  of  Sale 

50 

7 

.0003 

Videotext 

75 

6 

.0005 

Telemonitoring 

30 

10 

.0001 

Secure  Voice 

90 

4 

.0010 

TABLE  E.%  EFFICIENCY  FACTORS 


19S0 

1990 

2000 

Data  Transfer 

.5000 

.7000 

.9000 

Batch  Processing 

.3500 

.5000 

.7000 

Data  Entry 

.0031 

.0124 

.0484 

Remote  Job  Entry 

.0750 

.1000 

.1500 

Inquiry/  Response 

.0750 

.1000 

.1500 

Timesharing 

.0750 

.1000 

.1500 

VBPS  EMSS 

.2000 

.3000 

.5000 

Mailbox 

.0031 

.0063 

.0126 

Admin  Traffic 

.0031 

.0063 

.0126 

Facsimile 

.0750 

.1000 

.3000 

Comm  Word  Processor 

.1000 

.2000 

.4000 

TWX/TELEX  Mailgram/Telegram 

.2000 

.3000 

.5000 

Point  of  Sale 

.0031 

.0063 

.0126 

Video  Text 

.0750 

.1000 

.1500 

Telemonitoring 

.0031 

.0063 

.0063 

Secure  Voice 

1.0000 

1.0000 

1.0000 
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TABLE  E-3.  NET  LONG  HAUL  FORECASTS 


SERVICE  YEAR 


VOICE  (1000s  HVCs) 

1980 

1990 

2000 

MTS  (Residential) 

539.6 

1200.5 

2636.0 

MTS  (Business) 

1424.6 

3972.4 

9209.2 

Private  Line 

556.2 

2421.2 

6718.3 

Mobile 

1.3 

34.9 

111.8 

Public  Radio 

0.3 

1.8 

2.6 

Commercial  and  Religious 

0.5 

2.0 

3.2 

Occasional 

0.9 

1.8 

2.7 

CATV  Music 

0.1 

0.3 

1.2 

Recording 

0.0 

0.0 

0.4 

TOTAL 

2523.6 

7634.8 

18685.5 

DATA  (MBPS) 

Data  Transfer 

43.3 

97.4 

354.9 

Batch  Processing 

77.2 

169.2 

222.9 

Data  Entry 

10896.1 

15538.6 

16006.3 

Remote  3ob  Entry 

273.9 

1760.3 

2345.3 

Inquiry/Response 

305.6 

2031.9 

3557.9 

Timesharing 

243.7 

538.9 

707.3 

USPS/EMSS 

0.0 

142.3 

256.0 

Mailbox 

8.1 

100.9 

133.5 

Administrative  Messages 

2607.5 

8361.0 

13559.2 

Facsimile 

541.4 

947.2 

720.1 

Communicating  Word  Processors 

16.6 

63.8 

126.2 

TWX/Telex 

53.2 

34.9 

24.0 

Mailgram/Telegram/Money  Orders 

0.3 

0.4 

0.5 

Point  of  Sale 

96.3 

1003.9 

924.7 

Videotext/Teletext 

0.2 

446.8 

1165.1 

Telemonitoring  Service 

0.2 

0.9 

4.0 

Secure  Voice 

1.3 

40.8 

236.1 

TOTAL 

15164.9 

31279.3 

40344.1 

VIDEO  (TRANSPONDERS) 

Network 

10.0 

42.9 

42.0 

CATV 

34.0 

82.4 

68.2 

Occasional 

14.3 

41.6 

36.0 

Recording  Channel 

0.0 

0.0 

1.3 

T eleconf  erencing 

3.0 

155.9 

245.3 

TOTAL 

61.3 

322.8 

392.7 

APPENDIX  F 
CPS  COST  ANALYSIS 


F.l  CPS  EARTH  STATIONS  DEFINITION  AND  COSTS 


Earth  stations  for  customer  premise  service  (CPS)  are  located  on  a customer's 
premises  and  satisfy  the  customer's  traffic  requirement.  In  today's  world,  the 
business  and  manufacturing  activities  of  a company  are  spread  around  the 
country,  if  not  the  world,  and  there  is  an  extreme  need  to  communicate  among 
these  locatitms.  Many  corporations,  government  departments,  and  institutions 
need  communication  facilities  due  to  the  diversity  of  their  locations.  Each  of 
these  entities  is  a candidate  for  a private  network  which  can  be  provided  by 
interconnecting  CPS  earth  stations  through  satellite  transmission  facilities.  To 
satisfy  the  varied  traffic  requirements  of  its  customers,  CPS  earth  stations  are 
defined  as  follows: 


SIZE  OF  EARTH  STATION  CAPACITY 

Large  32.0  MBPS 

Medium  6.3  MBPS 

Small  1.5  MBPS 

Mini  64.0  KBPS 


The  capacities  of  these  earth  stations  are  consistent  as  defined  by  NASA  in  their 
RFP  (1)  for  SS-FDMA  Ka-band  studies  and  the  various  CPS  studies  currently 
being  conducted. 

F.1.1  C-band  Earth  Station  Coats 

Various  earth  station  component  suppliers  were  contacted  and  estimates  on 
various  earth  station  components  were  obtained.  The  estimates  did  vary 
between  suppliers. 
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F.l.i.l  Antenna  Subiviteins 


The  costs  for  antenna  subsystems  are  given  in  Table  F-1  (tables  follow  figures  at 
the  end  of  this  Appendix).  The  large  antennas  include  the  cost  of  tracking  and 
frequency  reuse.  Frequency  reuse  is  included  as  ail  the  new  generation  C-band 
satellite  systems  use  dual  polarization. 

Low  Noise  Amplifier  (LNA)  Coats 


C-band  LNA  costs  for  nonredundant  and  redundant  units  are  given  in  Table  F-2. 
The  redimdant  unit  includes  the  cost  of  automatic  switchir^  between  the  two 
LNAs. 


F.1.1.3  High  Power  AmpUfier  (HPA)  Costs 

The  C-band  high  power  amplifier  costs  are  presented  in  Table  F-3.  The  costs  of 
TWT  HPAs  and  klystrons  are  also  presented.  TWT  HPAs  offer  a wide  bandwidth 
as  compared  to  klystrons.  In  some  applications,  use  of  klystrons  is  not  desired 
due  to  the  large  bandwidth  requirement. 

F.1.1.4  Upconverters 

The  C-band  up  and  downconverter  costs  are  presented  in  Table  F-4. 

F.l.i.3  Ground  Communications  Pmiipm**!* 

F.1.1.3.1  TDMA  Terminal  Costs 

Various  vendors  were  contacted  and  TDMA  terminal  costs  for  full  transponder 
TDMA  equipment  (60  MBPS)  as  well  as  costs  for  partial  transponder  TDM  As  were 
obtained.  These  costs  are  listed  in  Table  F-5  for  redundant  and  non-redundant 
TDMA  terminals. 
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F.1.2 


C-b«nd  Earth  Station  Coiti 


F.1^1  Lane  Earth  Sttttoni 

According  to  the  RFP  standard,  earth  stations  are  to  be  designed  with  avail- 
abilities of  .995  and  .999  respectively.  For  existing  C-band  satellites,  it  is  cost 
effective  to  provide  32  MBPS,  by  usir^  a full  transponder  60  Mbps  TDMA 
approach.  The  uplink  and  downlirric  birst  rates  are  60  MBPS. 

A typical  C-band  large  earth  station  consists  of  an  11  meter  antenna,  50®  LNA 
and  3 KW  HPA.  The  .995  availability  can  be  satisfied  with  a single  thread  earth 
station.  The  .999  availability  requires  all  components  to  be  reduidant.  The 
typical  single  thread  earth  station  and  redundant  earth  station  are  shown  in 
Figures  F-1  2md  F-2,  respectively.  The  costs  are  indicated  in  Table  F-6. 

Since  the  transmission  approach  used  here  is  TDM/TDMA,  this  earth  station 
could  be  used  for  small,  medium,  or  large  earth  stations. 

F.1.2.2  Medium  and  Small  Earth  Stations 


For  medium  and  small  earth  stations,  depending  on  the  total  network  capacity 
requirement,  it  may  be  more  cost  effective  to  use  the  partial  transponder  TDMA 
approach.  The  earth  station  considered  here  is  a partial  transponder  earth 
station  with  15  MBPS  burst  rate  for  uplink  and  downlink.  For  99.5%  availability, 
a typical  15  MBPS  burst  rate  earth  station  will  consist  of  a 7 met«’  antenna,  50® 
LNA  and  600  watt  HPA  with  all  RF  components  being  non-redundant.  For  .999 
availability,  all  RF  components  (except  antenna)  are  redundant.  TDMA  common 
equipment  used  is  also  redundant.  Typical  costs  are  presented  in  Table  F-7. 

It  should  be  noted  that  the  number  of  carriers  which  could  be  accomodated  per 
transponder  is  2.15  Mbps  carriers.  Hence  the  total  transponder  capacity  is  30 
MBPS  in  this  case. 
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P*1»2.3  Small  and  Mini  Earth  Stattotm 


Again,  depending  on  the  totai  CPS  network  capacity  requirement,  it  may  be 
more  cost  effective  (see  Table  F-S)  to  use  partial  transponder  TDMA  earth 
terminals  with  8 MBPS  as  the  burst  rate.  With  this  arrangement,  one  could 
accomodate  three  carriers  per  transponder  with  a 7 meter  antenna,  lOOO  LNA 
and  300  watt  HPA.  For  .993  availability,  a single  thread  earth  station  is  used. 
For  .999  availability,  a fully  redundant  earth  station  is  used.  The  transponder 
capacity  in  this  configuration  is  24  MBPS. 

F.1.2.3.1  SCPC  Approach  (Digital  Carrier) 

Costs  for  the  TDMA  approach  have  been  presented  in  previous  sections.  For 
small  and  mini  earth  stations,  pricing  is  also  done  using  the  single  channel  per 
carrier  (SCPC)  approach.  Earth  stations  with  this  approach  tend  to  be  smaller 
and  more  cost  effective.  They  also  provide  the  opportunity  to  tailor  the  traffic 
requirement  to  the  size  of  the  earth  station.  The  link  budget  summary  for  1.3 
MBPS  SCPC  is  presented  in  Table  F-9  and  Table  F-10.  Table  F-9  shows  that  for 
1.3  MBPS,  if  a small  earth  station  using  a 3 meter  antenna  is  used,  one  can  only 
have  three  1.3  MBPS  SCPC  carriers  per  transponder;  whereas  if  one  uses  a 7 
meter  antenna,  seven  1.3  MBPS  SCPC  carriers  can  be  transmitted  per 
transponder.  The  single  thread  earth  station  is  used  for  .993  availability.  A 
fully  re<kindant  earth  station  is  needed  for  .999  availability.  The  power 
requirement  for  a 7 meter  antenna  is  13  watts,  whereas  for  a 3 meter  antenna  it 
is  40  watts.  The  costs  for  a 3 meter  earth  station  with  .993  and  .999  availability 
are  presented  in  Table  F-11;  the  costs  for  a 7 meter  earth  station  are  presented 
in  Table  F>12. 

A 3 meter  earth  station  can  support  133  VF  carriers  whereas  a 7 meter  antenna 
can  transmit  about  309  VF  carriers,  as  seen  in  Table  F>10.  The  performance 
requirement  for  64  KBPS  carriers,  to  be  used  for  voice  is  assumed  to  be  at  a Bit 
Error  Rate  (BER)  of  10.  The  cost  of  .993  and  .999  availability  is  given  in  Table 
F-13.  For  .993  availability,  sii^le  thread  earth  stations  are  required;  for  .999 
availability,  a fully  redundant  earth  station  is  required.  The  cost  of  a 7 meter  64 
KBPS  SCPC  earth  station  is  tabulated  in  Table  F-14. 
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1. 2.3.2  SC  PC  (AnakMt  Approach)  For  VF  Carrier 


For  mini  terminalSi  analog  SCPC  is  considered.  The  relationship  for  signal  to 
noise  (S/N)  ratio  versus  carrier  to  noise  ratio  (C/N)  is  given  as  follows: 

S = C + 10  Log  (3 f2)+  10  Log  (BIf)+  W + C 

N N Fm2  iBa 

Where: 

F = peak  channel  frequency  deviation 

Fm  = highest  baseband  frequency 

Ba  = audio  noise  bandwidth  equal  to  Fm 
BIF  = IF  noise  bandwidth  (30  KHz)  for  commercially  available 
equipment 

W = Emphasis  plus  weighting  improvement  factor  of  about  6.5 
dB 

C = Compounding  advantage  of  about  17  dB 
Noise  Channel  Objective 

CCIR  recommended  noise  objective  is  1 X 10^  (picowatt  psophometricaliy 
weighted  referenced  to  OTLP).  This  is  equivalent  to  S/N  of  50  dB, 

The  SCPC  earth  station  with  S/N  of  50  dB,  i.e.,  C/N  8 dB  (for  detection,  the 
threshold  C/N  requirement  with  threshold  extender  demodulation  is  1 1 dB),  will 
consist  of  a 5 meter  antenna,  100<>  LNA  and  5 watt  TWT.  For  .995  availability, 
single  thread  earth  stations  are  required;  a fully  redundant  earth  station  is 
desired  for  .999  availability.  The  costs  of  .995  and  .999  availability  analog  VF 
earth  stations  are  presented  in  Table  F-15.  The  number  of  single  VF  channel 
carriers  per  transponder  is  60. 

F.  1.2.4  Summary 


Table  F-16  summarizes  the  cost  for  various  types  of  earth  stations  as  given  in 
Section  1 for  .995  and  .999  availability. 
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F.1.3 


Ku-band  Earth  Statkm 


Various  Ku-band  earth  station  component  suppliers  were  contacted  and  estimates 
on  various  components  were  obtained. 

Antenna  Subsystem 


The  costs  for  antenna  subsystems  are  given  in  Tabie  F-17.  Ku-band  antenna 
costs  are  higher  than  the  corresponding  C-band  antenna  costs  for  various 
reasons,  among  them: 


- The  surface  tolerance  requirement  for  Ku-band  frequencies  is  more 
stringent  than  that  required  in  C-band. 

- C-band  satellite  systems  have  existed  for  commercial  applications 
for  about  a decade  so  the  manufacturing  process  is  more  streamlined. 

F.ii.3.2  Low  Noise  Amplifier  Costs 

The  cost  of  150®  LNA  for  Ku-band  is  21K  dollars  for  nonredundant  units,  whereas 

the  redundant  unit  costs  about  50K  dollars.  These  figures  are  given  in  Table 
F-18. 


Hi£h  Power  Amplifier  Coats 

The  Ku-band  high  power  amplifier  costs  are  presented  in  Table  F-19. 
F.  1.3.4  Converter  Costs 


The  Ku-band  up  and  downconverter  costs  are  presented  in  Table  F-20. 

F«l*^  Ku-hmd  Rjirth  Station  Costa 

Earth  stations,  according  to  the  RFP,  are  to  be  designed  with  the  availabilities 

of  .995  and  .999  respectively.  The  satellite  parameters  used  for  earth  station 
design  are: 
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Satellite  EIRP  at  Saturation 
Satellite  G/T 
Transponder  Bandwidth 


43.5 

1.6  dB/OK 
54  MHz 

The  propagation  path  availability  of  .996  Is  required  for  overall  availability  of 
.995;  whereas  the  propagation  availability  of  .9992  is  enough  for  .999  end-to-end 
availability.  Uplink  and  downlink  margins  for  various  zones  at  .996  and  .9992 
availability  are  presented  in  Table  F-21.  Zones  of  the  U.S.A.  appear  in  Figure 
F-3. 


F.1.4.1  Large  Earth  Stations 

The  capacity  requirement  for  a large  earth  station  is  32  MBPS.  Table  F-22 
outlines  the  link  budget  for  a TDMA  earth  station  with  a burst  rate  of  60  MBPS. 
A 5.5  meter  antenna  earth  station  satisfies  the  alternation  requirement  of  .996 
propagation  availability,  whereas  a 7.7  meter  antenna  is  required  for  Rain  Zones 
If  2,  and  3 for  the  higher  propagation  availability.  Rain  Zone  4 requires  a bigger 
earth  station  with  an  1 1 meter  antenna. 

For  .995  availability,  a typical  earth  station  consists  of  a 5.5  meter  antenna,  50 
watt  HPA  and  a 150®  LNA.  For  .999  availability,  the  earth  station  consists  of  a 
7,7  meter  antenna  with  40  watt  HPA  and  a 150®  LNA  for  Rain  Zones  1,  2,  and  3. 
For  Rain  Zone  4,  the  earth  station  consists  of  an  1 1 meter  antenna  with  an  HPA 
of  300  watts  and  a 150<>  LNA.  Earth  station  costs  are  tabulated  in  Table  F-23. 
The  TDMA  equipment  for  Ku-band  will  cost  the  same  as  C-band  TDMA 
equipment. 


For  .995  availability,  a single  thread  earth  station  is  u*f.d,  excepting  a redundant 
HPA  since  meantime  between  failure  (MTBF)  for  a Ku-band  HPA,  is  lower  than 
that  for  a C-band  HPA.  For  .999  availability,  a fully  redundant  earth  station  is 
needed. 


Medium  and  Small  Earth  Stetions 

TDMA  Is  used  fw  large  earth  stations.  Depending  on  the  network  traffic 
requirement,  the  same  earth  stacion  can  also  be  used  for  medium  and  small  earth 
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stations.  However , il  the  total  capacity  requirement  is  low,  one  can  then  use  the 
partial  transponder  TDMA  approach.  The  burst  rate  used  is  13  MBPS  for  both 
uplink  and  downlink.  Table  F-2#  presenu  the  link  budget  summary  for  i3  MBPS 
burst  rate  earth  stations. 

It  is  shown  that  for  .993  availability  a typical  earth  station  will  consist  of  a 3.3 
meter  antenna,  300  watt  HP  A and  130o  LNA.  It  is  a single  thread  earth  station 
v/ith  the  exception  of  the  HPA.  The  transponder  can  support  three  13  MBPS 
carriers.  For  ,999  availability  the  earth  station  consists  of  a 7.7  meter  antenna, 
300  watt  HPA  and  130®  LNA  for  Rain  Zones  1,  2,  and  3.  The  earth  station  is 
fully  redimdant.  For  Rain  Zones  3 and  4,  an  11  meter  antenna  is  neected.  Costs 
for  earth  statioru  with  .993  and  .999  availability  are  presented  in  Table  F-23. 

F.1.4J  Small  and  Mini  Paith  StatioM 

Depending  <m  the  total  CPS  network  csf>acity  requirement,  it  may  be  more  cost 
effective  to  use  partial  tran^xmder  TDMA  earth  stations  with  8 MBPS  burst 
rates.  With  this  arrai^ement,  one  could  accomodate  five  8 MBPS  carriers. 

The  u;  and  <k>wnlir^  budget  is  summarized  in  Table  F-26. 

A typical  earth  station  for  .993  availability  will  consist  of  a 7.7  meter  antenna,  a 
redundant  300  watt  HPA  and  a 130®  LNA,  whereas  the  8 MBPS  earth  station  for 
.999  availability  will  require  an  1 1 meter  antenna  for  Rain  Zones  1 , 2,  and  3;  for 
Rain  Zone  4 a 13  meter  antenna  is  needed.  Table  F-27  presents  the  costs  for  8 
MBPS  burst  rates  for  .993  and  .999,  respectively. 

F.l.#.3.1  SCPC  Approach  (Digital  f^«»riers) 

The  link  budget  summary  for  1.344  MBPS  SCPC  carrier  earth  stations  U shown  in 
Table  F-28.  Table  F-29  presents  the  link  budget  for  64  KBPS  SCPC  earth 
stations. 
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1.5  MBPS  SCPC  Earth 


A typical  earth  station  for  .995  end-to-end  availability  consists  of  a 5.5  meter 
antenna,  25  watt  HPA  and  150®  LNA.  For  .999  availability,  a 7.7  meter  earth 
station  with  10  watt  HPA  and  150®  LNA  is  required  for  Rain  Zones  1,  2,  and  3. 
For  Rain  Zone  4,  an  li  meter  antenna  is  required.  For  .995  availability,  single 
thread  earth  stations  with  redundant  HPA  are  required,  while  for  .999  avail- 
ability, fully  redundant  earth  stations  are  necessary.  The  costs  are  outlined  in 
Table  F-30.  The  Ku-band  transponder  will  support  16  Tl  carriers. 

F.l.b.3.1.2  64  KBPS  SCPC  Earth  Station 

For  .995  a’'ailability,  a typical  earth  station  consists  of  a 5.5  meter  antenna, 
with  5 vatt  HPA  and  150®  LNA.  It  Is  a single  thread  earth  station. 

For  .999  availability,  a typical  earth  station  is  fully  redundant  with  a 7.7  meter 
antenna  for  Rain  Zones  1,  2 and  3;  an  11  meter  antmna  is  required  fw  Rain  Zonu 
4.  The  Ku-band  transponder  will  support  562  SCPC  (64  KBPS)  carriers.  The 
costs  for  64  KBPS  SCPC  earth  stations  are  presented  in  Table  F-31, 

F.  1.4.4  Ku-band  Earth  Station  Cost  Summary 


Costs  for  various  types  of  earth  stations  have  been  summarized  in  Table  F-32.  It 
is  seen  that  for  .999  availability,  a larger  sized  antenna  in  conjunction  with  a 
fully  redundant  earth  station  is  needed.  Rain  Zone  4 will  need  an  antenna  which 
is  larger  as  compared  to  Rain  Zones  1,  2,  and  3.  Hence,  the  cost  of  earth 
stations  in  Rain  Zone  4 is  higher  than  the  cost  of  earth  sutions  in  Rain  Zones  1, 
2 and  3 for  an  availability  of  .999. 

P»l*5  Ka  band  Earth  Station  Coats 

30/20  GHz  Satellite  systems  are  not  presently  available  as  they  are  still  in  the 
planning  phase.  NASA  is  formulating  a new  policy  whia  will  encourage  the 
private  sector  to  participate  in  many  technical  developments  involving  multiple 
antenna  beams,  fre<pjency  reuse  techniques,  on-board  switaing,  and  signal 
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processing  amof^  other  things  which  will  be  useful  at  all  frec^iency  bands  used 
for  satellite  communications.  Even  though  these  technical  developments  are  for 
all  satellite  frequency  buMfe,  these  tedmol<^ies  are  also  the  driving  force  behind 
development  of  30/20  GH2  or  hitter  frecpjency  satellite  systems.  These 
tecNucal  developments  are  necessary  to  overcome  tee  large  rain-induced 
attenuation  at  these  extremely  high  frequency  (EHF)  bands. 

The  sizing  and  transmission  approach  used  in  earth  station  design  depends  on  the 
spacecraft  configuration  (i.e.,  SS-TDMA,  SS-FDMA  or  Hybrid)  and  the  spacecraft 
parameters,  (Le.,  Effective  Istr<^ic  Radiated  Power  (EIRP)  of  tee  transmit  beam 
and  the  satellite  receive  gain  to  system  noise  temperature  G/T  of  the  receive 
beam).  Satellite  parameters  used  for  earth  station  design  are  given  in  Table 
F-33.  Table  F-33  also  shows  the  uplink  and  downlink  rates  for  several  types  of 
CPS  earth  stations  presented  in  Paragraph  1. 

F.1.5.1  ilanein  Requirenients 

Figiffe  F-4  shows  tee  rain  rate  climate  regions  for  the  continental  United  States 
(CONUS).  Figure  F-5  demonstrates  the  point  rain  rate  distribution  as  a function 
of  the  CONUS  rain  regions.  Region  D is  subdivided  into  three  subzones  and  the 
rain  rate  distribution  for  each  of  the  sid>z<mes  ^>pears  in  Figure  F-6.  Using  the 
procedures  from  the  NASA  handbook,  fade  depths  were  calculated  in 
Reference  4.  For  the  sake  of  convenience,  the  rain  attenuation  requirement  for 
various  zones  is  presented  in  Table  F-34. 

F.1.3.2  Lanee  CPS  Earth  Stations 

The  transmission  design  approach  used  is  that  given  in  Section  1.5.  A typical  link 
budget  summary  for  a large  TDM  A earth  station  is  presented  in  Table  F-35. 
Uplink  and  downlirri<  biffst  rates  are  12S  MBPS  and  256  MBPS  respectively.  A 
typical  32  MBPS  earth  station  emsists  of  a 5 meter  antenna  and  a 10  watt  HPA, 
with  an  earth  station  G/T  of  27.8  dB/^K.  Clear  weather  margins  for  uplink  and 
downlink  are  5.3  dB  and  11.8  dB,  respectively. 

To  meet  the  availability  objective,  tee  Ka-band  CPS  systems  will  require  the  use 
of  adaptive  power  control  (APC)  and  forward  error  control  (FEC).  For  CPS 
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system  rates,  K encoding  with  soft  decision  decoding  will  provide  an  8.8  dB 
coding  gain  at  a constant  tr^smissicm  rate. 

Table  F-36  presents  a summary  of  link  margins  and  availability  achievable  in 
clear  weather,  clear  weather  plus  adaptive  FEC  and  margins  achievable  both 
with  FEC  and  ada4>tive  power  control.  From  Table  F-36,  it  is  seen  that  for  the 
large  earth  stations,  FEC  is  not  enough  to  give  an  end-to-end  .999  availability 
(class  1)  in  rain  zones  D2,  D3  and  E.  If  an  adaptive  power  control  is  implemented 
in  addition  to  FEC,  an  end-to-end  .999  availability  is  achieved  for  large  CPS 
stations  in  all  rain  zones  excepting  Rain  Zone  D3  and  E.  With  FEC  and  power 
control  an  end-to-end  .995  availability,  (class  2)  is  achieved  in  all  zones  except 
Zone  E. 


F.1.5.3  Medium  and  Small  Earth  Stations 


For  medium  and  small  earth  stations,  as  presented  in  Table  F-33,  the  uplink  and 
downlink  burst  rates  are  32  MBPS  and  128  MBPS,  respectively.  Table  F-37 
presents  the  uplink  and  downlink  budget  summary  for  the  station  under  consider- 
ation. The  typical  medium  and  small  earth  station  consists  of  a 3 meter  antenna, 
10  watt  tube  and  system  G/T  of  24  dB/OK.  The  uplink  and  downlink  margins  are 
5.2  dB  and  11.2  dB.  With  FEC  and  adaptive  power  control,  an  end-to-end 
availability  of  0.995  can  be  achieved  in  all  zones  except  E.  An  end-to-end 
availability  of  0.999  can  be  achieved  in  all  zones  except  D3  and  E. 

F.1.5.4  Mini  Earth  Stations 

For  mini  earth  stations  with  a capacity  of  one  voice  channel,  the  uplink  burst 
rate  is  8 MBPS,  while  downlink  burst  rate  is  128  MBPS.  The  uplink  and  downlink 
budget  is  summarized  in  Table  F-38.  The  typical  mini  earth  station  consists  of  a 
2 meter  antenna,  10  watt  tube  and  a system  G/T  of  20.5  dB/®K.  With  FEC  and 
adaptive  power  control,  an  end-to-end  availability  of  0.995  can  be  achieved  in  all 
zones  except  Zone  E.  An  end-to-end  availability  of  0.999  can  be  achieved  in  all 
zones  except  D2,  03,  E. 
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No  further  rain  margins  would  be  useful  since  polarization  isolation  degrades  to 
an  ufiKceptable  level  in  rain  f^les  in  excess  of  the  maximums  ^wn.  Greater 
availabilities  or  access  by  Zone  E could  be  accomplished  through  station 
diversity. 


F.l.5.3  CPS  Earth  Station  Costs 

Table  F-39  presents  the  costs  of  Ka-barxi  earth  stations.  The  FDMA  examples 
include  two  cases  which  depeiKi  on  spacecraft  antenna  beamwidth.  It  should  be 
noted  that  these  costs  also  inclixle  installation  and  integration  costs.  These 
costs  were  computed  (Reference  7)  for  an  availability  of  .993  in  all  but  Rain 
Zone  E (CCIR  Rain  Model)  and  .999  in  all  except  D3  and  E. 

F.1.3.6  CPS  Earth  Station  Costs  (.999  AvailaMlity)  ki  Ram  Zone  E« 

The  only  way  to  achieve  .999  availability  in  rain  Zone  E is  to  have  space 
diversity.  In  all  cases  the  extra  terminals  and  interconiwcts  make  costs 
prohibitive. 
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(3)  "CPS  Study  for  30/20  GHz  Satellite  Systems  Space  Segment 
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(4)  "Task  Report  30/20  GHz  Communication  Systems  Functional 
Requirements,"  prepared  by  Western  Union  under  NASA 
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(5)  "Customer  Premise  Service  Study  for  30/20  GHz  Satellite 
Systems,"  GE  Interim  Report,  NASA  Contract  NAS3-22890, 
dated  3anuary  13,  1982. 

(6)  "Analysis  and  Application  of  Japanese  Satcom  Orbital  Test 
Results  in  the  30/20  GHz  Band — ,"  [M’epared  by  Ford  Aerospace 
and  Communication  Corporation  (FACC)  under  NASA  Contract 
NAS3-21501. 

(7)  Private  Communication  with  G.  Stevens  of  NASA. 

F.2  CPS  SPACE  SEGMENT  COST 

In  costing  end-to-end  service  costs,  the  other  major  component  is  the  cost  of 
space  segment.  The  three  types  of  space  segments  considered  here  are  C-band 
space  segment,  Ku-band  space  segment,  and  Ka-band  space  segment.  The 
approacii  for  estimating  the  C-band  space  segment  cost  was  to  use  the  actual 
costs  which  were  associated  with  one  of  the  new^*  generation  satellites  launched 
by  Western  Union  (WESTAR  IV).  This  satellite  represents  the  state-of-the-art 
C-band  satellite  and  it  seems  all  C-band  satellites  launched  recently  or  planned 
for  launch  are  similar  to  WESTAR  IV. 

The  approach  used  for  estimating  the  Ku-band  space  segment  cost  was  to 
examine  the  various  Ku-band  "FCC  filings"  made  for  various  Ku-band  satellites. 

For  Ka-band  space  segment  cost  NASA  provided  costs  are  used. 

F.2.1  C-band  SateMite 

The  typical  C-band  satellite  technical  characteristics  are  [x-esented  in  Table 
F-40.  Table  F-41  gives  the  representative  spacecraft  weight-budget  and  Table 
F-42  gives  the  center  frequency  assignments  of  the  24  transponders  for  uplinks 
and  downlinks. 
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A typical  C-band  satellite  comprises  of  20,  36  MHz  wide  transponders.  It  uses 
horizontal  and  vertical  polarization.  Figure  F-7  illustrates  the  typical  C-band 

communication  systems.  Space  segment  costs  consist  of  the  followinc  cost 
elements: 


a.  Satellite  develoment  cost 

b.  Recurring  satellite  cost 

c.  Launch  costs 

d.  TT&C  and  satellite  control  center  costs 

e.  Operation  and  maintenance  costs. 

For  C-band  satellite  it  is  assumed  there  is  no  development  cost  associated  since 
they  are  becoming  standardized. 

By  examining  the  costs  associated  with  WESTAR  IV  and  iooking  at  various  FCC 
filings  the  cost  estimates  are  as  follows  for  C-band  satellite: 

Cost  of  a C-band  satellite  including  launch 
and  insurance  and  other  overhead 
Telemetry  tracking  and  command  (TT&C)  and 
Satellite  control  center  costs 
Operation  and  maintenance  cost  per  year 
Cost  of  c-band  satellite 

o Launch  cost  approximately  30  million  dollars. 

Insurance  cost  is  9 million  dollars. 

For  a typical  satellite  system  it  is  assumed  that  to  begin  two 

satellites  will  be  launched  and  one  will  be  a ground  spare.  The  initial  investment 
(I)  is  then: 

I = N (R+L+IN)  + R + NR  + TT  + C 
where  N = Number  of  satellites  launched 


= 78  million  $ 

= 15  million  $ 

= 1 million  $ 
= 30  million  $ 
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R = Recurring  cost  for  a satellite  (refers  to  ground  spare  as  well 
as  in-orbit  satellite) 

L = Laitfich  costs 

IN  = Insurance  cost  of  a satellite 

NR  = One  time  development  or  non-recurring  cost 
TTicC  = Cost  associated  with  TT&C  and  satellite  control  centre 
For  a C-band  system 
= $201  million 

This  does  not  include  the  operation  and  maintenance  cost. 

F.2.2  Ku-band  Satellite  Costs 

In  C-band  satellite  systems,  more  or  less  a typical  satellite  has  emerged,  but  in 
Ku-band  satellite  systems,  various  types  of  satellites  are  being  planned.  The  SBS 
Ku-band  satellite  uses  single  polarization  and  is  comprised  of  10,  MHz  wide 
transponders,  whereas  "GTE”  uses  dual  polarization  and  "GSTAR"  is  comprised  of 
16,  54  MHz  wide  transponders.  The  Southern  Pacific's  satellite  is  hybrid,  using 
both  C-band  and  Ku-band  transponders.  Ku-band  transponder  is  72  MHz  wide. 
For  the  purpose  of  this  study  Ku-band  satellite  similar  to  GTE  will  be  assumed. 
Table  F-43  summarizes  the  primary  operational  characteristics  of  the  satellite; 
while  Table  F-44  gives  the  representative  spacecraft  weight  budget. 

Functional  block  diagram  of  Ku-band  dual  polarized,  satellite  repeater  is  shown 
in  Figure  F-8  with  eight  vertical  and  eight  horizontal  polarized  transponders. 
The  cost  elements  of  space  segment  are  the  same  as  outlined  in  Paragraph  2.1. 
The  costs  for  these  elements  are  given  below: 


Development 

34  million 

Cost  of  satellite  including  launch 

70  million 

Telernentry  tracking  and  command  (TT&C)  and 
satellite  control  center 

15  million 

Cost  of  Ku-band  satellite 

35.7  million 

Operation  and  maintenance 

1 million 

Cost  per  year  insurance  cost 

11.9  million 
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For  a typical  satellite  system,  two  satellites  will  be  lawched  and  one  will  be  a 
gr(Hjnd  ^re.  Insurance  cost  is  about  17%  of  the  total  satellite  and  launch  cost. 
The  initial  investment  is  million  dollars.  The  operation  and  maintenance 
cost  per  year  Is  one  million  dollars. 

F.2.3  Ka-band  Space  Segment  for  CPS  Systems 

The  Ka-band  ^ce  segment  for  CPS  systems  may  be  configured  using  following 
ap[M’oaches: 


a. 

TDMA 

b. 

FDMA 

c. 

Hybrid. 

For  hybrid  space  segment,  the  uplink  uses  FDMA  approach,  while  downlink  uses 
TDM  approach.  The  characteristics  (a  possible  set)  of  three  GBPS  and  five  GBPS 
CPS  System  using  the  above  approaches  are  presented  in  Table  F-45  (Ref  6), 
while  Table  presents  the  weight  and  power  estimates  by  30/20  Ghz  CPS 
Systems  spacecraft.  Figures  F-9,  F-10,  and  F-11  present  the  Ka-band  CPS 
TDMA  communication  payload,  CPS  FOMA  payload,  and  CPS  hybrid  communica- 
tion payload  respectively.  The  costs  of  the  Ka-band  space  segments  are 
presented  in  Table  For  a typical  Ka-band  satellite  system  it  is  assumed 

that  one  satellite  is  laimched  and  one  will  be  a ground  ^are. 

F.2.#  C,  Ku-band  Transponder  Price 

The  total  investment  for  C-band  satellite  systems  as  estimated  in  Section  2.1  is 
201  million  dollars  with  yearly  operational  and  maintenance  expenditures  of  1 
million  dollars.  The  price  per  transponder  is  estimated  using  the  model  shown  in 
Figure  F-12.  The  ”WU"  proprietary  financial  package  was  used  to  determine  the 
estimate  of  all  loadings  and  profits  for  the  life  of  the  system.  Figure  12  also 
shows  the  price  per  C-band  transponder  for  eight  and  ten  year  system  life.  It  is 
seen  that  the  trartsponder  price  per  year  is  1.81  M for  eight  year  life  cycle, 
whereas  for  ten  year  life  cycle  the  price  is  1.70  million/year.  Western  Union 
presently  leases  the  C-band  transponder  for  2 million  dollars/year. 
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Figure  F-13  shows  that  Ku-band  transponder  price  is  3.43  M/year  for  eight  year 
life  cycle,  whereas  for  ten  year  system  life  the  price  is  3.21  M doliars/year. 

It  should  be  noted  that  in  both  C and  Ku-band  it  has  been  assumed  that  as  soon 
as  the  satellites  are  launched,  half  of  the  transponders  will  be  used.  The  demand 
for  remaining  transponders  will  grow  linearly  through  the  life  of  the  satellite, 
i.e.,  on  the  average  three-fourths  of  the  number  of  transponders  will  be  used. 

F.2.5  Ka-band  Equivalent  Transponder  Price 

A typical  C-band  tran^nder  can  transmit  60  MBPS.  The  equivalent  number  of 
transponders  per  Ka-band  spacecraft  for  3 GBPS,  5 GBPS  and  10  GBPS  capacity 
are  30,  83  and  166  respectively.  In  computing  the  price  per  equivalent 
transponder  the  following  assumptions  are  made: 

a.  The  average  life  expectancy  for  the  spacecraft  is  ten  years 

b.  The  average  capacity  in  use  at  any  time  is  0.5 

c.  The  space  segment  system  will  consist  of  an  in-orbit  satellite 
and  one  ground  spare. 

The  cost  of  TT&C  (MCF)  system  is  assumed  to  be  40  million  dollars.  The 
operation  and  maintenance  cost  for  each  system  is  assumed  to  be  2 miiiion 
doliars  per  year. 

Initiai  investment  of  the  system  is  caiculated  as  the  summation  of  the  following 
factors: 


a.  Launch  satellite  cost 

b.  Insurance  cost 

c.  TT&C  and  control  center  cost 

d.  Operation  and  maintenance  cost  per  year. 

Table  F-48  summarizes  the  initial  investment  cost  for  three  GBPS  and  five  GBPS 
capacity  spacecraft  with  various  approaches. 
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Figure  F-14  presents  the  equivalent  transponder  cost  model  for  Ka-band  three 
GBPS  and  five  GBPS  capacity,  along  with  the  price  estimates  per  equivalent 
transporKler  for  TDMA  space  segment  approach. 
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TERRESTRIAL  TRANSMISSION  SYSTEMS 
Digital  Radio  Transmission  Systems 
F.3.1.1  Introduction 

Digital  Microwave  Systems  have  become  an  important  alternative  for  the 
transmission  of  voice  and  data  in  a relatively  short  time.  The  picture  has 
changed  rapidly  since  the  adoption  of  FCC  dockets  18920  (on  local  distribution) 
and  19311  (on  digital  radio)  in  1974.  The  reason  for  change  was  mainly  due  to 
the  significant  cost  reduction  and  performance  improvement  that  could  be 
obtained  in  the  total  telephone  system  when  digital  techniques  were  used. 
Today,  digital  transmission  systems  are  widely  used  throughout  this  country’s 
telephone  system. 
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F.3.1.2  Mo<fcilation  Tedwique 

Modulation  techniques  for  digital  radio  systems  have  undergone  much  the  same 
evolution  as  have  modulation  techniques  for  voice-band  modems.  Early  systems 
used  QPSK  to  achieve  efficiencies  of  approximately  1 BPS  per  hertz.  To  meet 
the  capacity  required  by  the  FCC,  higher  ievei  schemes  were  needed.  For  43  and 
90  Mbps  systems  operating  at  spectrum  efficiencies  of  2.23  to  3.00  BPS  per 
hertz,  8 PSK  and  16  QAM  are  the  most  widely  used  techniques.  The  signal 
constellation  for  these  techniques  are  shown  in  Figure  F-13.  The  signal 

constellations  are  plotted  on  an  equal  power  basis  and  the  distances  between 
each  point  and  its  nearest  neighbor  are  a reflection  of  the  relative  signal-to- 
noise  ratio  required  for  a given  bit  error  rate.  From  these  piots,  it  is  evident 
that  8 PSK  is  the  most  rugged  technique,  however,  it  requires  the  widest  receive 
filtering  and,  therefore,  has  iess  adjacent  channel  selectivity  than  techniques 
such  as  16  QAM.  In  general,  the  higher  the  level  of  modulation  technique  used, 
the  poorer  the  inband  performance  will  be  and  the  better  the  out  of  band 
performance  will  be.  Comparison  between  modulation  technique  is  well  known 
and  covered  extensively  in  textbooks. 


F.3.1.3  Digital  Processing 

The  digital  processing  portion  of  a digital  radio  system  is  made  up  of  several 
functions.  At  terminal  locations,  there  is  generally  a high  speed  multiplexing 
function  to  combine  one  or  more  traffic  data  stream  with  other  data  signals 
before  transmission.  This  is  normaily  accomplished  through  positive  pulse 
stuffing  which  allows  the  radio  ciock  rate  to  be  controlled  independently  from 
the  clock  in  the  digital  traffic  stream.  It  also  removes  any  requirements  for 
synchronization  between  the  various  traffic  data  streams  if  the  radio  can  accept 
more  than  one  stream. 


Another  function  added  to  the  digital  stream  at  terminals  before  transmission  is 
a radio  frame  structure.  This  frame  structure  is  required  if  pulse  stuffing  has 
been  done  so  that  the  location  of  the  stuffed  bits  can  be  identified  and  removed 
to  reconstruct  the  original  traffic  data  stream  at  the  receive  end.  The  radio 
frame  structure  also  provides  a valuable  piece  of  information  for  system 
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monitoring  in  that  it  serves  as  a signai  continuity  monitor  between  the  transmit 
and  receive  terminal. 

When  the  frame  structure  for  a radio  is  designed,  there  are  often  additional  bits 
added  to  the  radio  stream  for  auxiliary  channels.  These  auxiliary  channels  are 
used  for  voice  communications  by  maintenance  personnel  and  for  various  fault 
monitoring  emd  system  control  functions.  These  channels  are  usually  accessible 
on  a terminal  to  terminal  basis  and  also  at  repeater  locations  along  the  way. 
Figure  F-16  shows  a digital  radio  block  diagram. 

F.3.1.%  System  Costs 

The  costs  are  based  on  the  assumptions  outlined  below: 

a.  Digital  systems  will  be  designed  using  solid-state  duplex 
protected  microwave  radio  with  a capacity  of  1344  digitized 
voice  channels. 

b.  Single  antenna  system  using  ellipiticai  waveguide  will  be  used 
throughout. 

c.  Fault  and  alarm  system  will  be  tied  to  an  existing  master 
station.  Costs  for  remote  control  operation  is  included  at 
terminals. 

d.  A typical  5 KVA  diesel  engine  generator  with  automatic 
switching  is  included  at  city  terminals  and  10  KVA  at  repeaters. 

e.  City  sites  will  be  levssed  and  no  land  costs  are  included. 

f.  Prefabricated  building  will  be  used  at  all  repeater  locations. 

g.  Civil  work  and  land  estimates  are  based  on  average  costs. 
Actual  costs  will  vary  consideraly  from  site  to  site. 

h.  Single  polarization  scheme  with  standard  RF  branching 
configuration  is  priced  in. 

i.  Average  test  equipment  costs  are  included  for  city  terminals 
and  repeaters. 

Tables  F-49,  F-50  and  F-51  show  digital  radio  terminal,  repeater  and  multiplex 
equipment.  From  these  tables,  the  cost  of  a radio  system,  fully  equij^d  down 
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to  the  channel  level  was  wm^ked  out,  was  fed  to  the  computer  and  annualized 
costs  per  channel  are  tabulated  (see  Table  F-52)  to  show  the  variations  of  costs 
with  distance. 

F.3.2  Optical  Fiber  Svsteira 

F.3.2.1  introduction 

There  is  no  doubt  that  optical  transmission  and  glass  fibers  will  become  a 
dominant  transmission  technology  in  the  future.  The  use  of  fiber  cities  provides 
an  unlimited  number  of  channels  by  virtue  of  being  a cable  medium,  and  provides 
si^erior  economics  by  virtue  of  low  loss  and  wide  bandwidth. 

Today,  fiber  optics  technology  has  already  reached  the  state  of  full-scale 
production  and  wide  application  for  short  and  long  haul  trunking.  This  applica- 
tion is  founded  on  a body  of  theoretical  and  practical  knowlede  developed  in  the 
last  twenty  years. 

F.3.2.2  Selection  of  Operating  Wavelenath 

The  factors  to  be  considered  in  selecting  the  proper  operating  wavelength  are 
optical  fiber  loss,  equipment  system  gain,  optical  fiber  bandwidth,  and  economics 
(first  cost  versus  life-cycle  cost). 

a.  Optical  Fiber  Loss  Versus  Wavelength 

Figure  F-17  illustrates  the  attenuation  (in  dB/km)  for  high- 
grade  telecommunications  optical  fibers  as  a function  of 
operating  wavelength  (in  nanometers).  The  attenuation 
decreases  rather  imiformly  from  over  6 dB/km  at  700  nm  to  a 
minimum  (iffuler  0.7  dB/km)  near  1300  nm.  The  larger  increase 
in  attenuation  at  1400  nm  is  due  to  the  presence  of  hydroxyl 
(OH)  i(Xtt  in  the  glass.  The  natural  resonant  frequency  of  these 
i«is  is  S4)proximately  2700  nm  and  significant  light  energy  is 
abs<x‘bed  by  these  ions  at  harmonics  of  this  fundamental 
frequ«icy  (corresponding  to  waveler^ths  of  approximately  1400 
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and  900  nm).  The  attenuation  comes  to  another  minimum  near 
1500  nm.  The  optimum  wavelength  for  minimum  attenuation  in 
the  optical  fiber  would  be  near  1300  or  1500  nm. 

b.  Equipment  Gain  Versus  Operating  Wavelength 

The  early  lightwave  transmission  systems  did  not  operate  at 
either  1300  or  1500  nm,  however.  These  first  systems  operated 
at  approximately  850  nm.  The  reason  for  this  was  the 
technology  for  optical  sources  and  detectors  was  limited  to  the 
850  nm  region.  The  material  used  in  manufacturing  the 
semiconductor  laser  diodes  (galium  aluminum  arsenide 
(GaAlAs))  caused  the  lasers  to  emit  light  in  the  850  nm  region. 
This  was  just  below  the  third  harmonic  of  the  natural  resonance 
of  the  hydrozyl  ions  in  the  optical  fiber  and,  therefore,  avoided 
the  increased  absorption  of  light  energy  at  9(K)  nm.  The  system 
gain  achievable  with  GaAlAs  lasers  and  avalanche  photodiodes 
is  approximately  47  dB. 

Current  technology  is  utilizing  indium  galium  arsenide 
phosphide  OnGaAsP)  in  tlMi  manufacture  of  sources  and 
detectors  at  1300  nm.  The  yields  in  the  manufacturir^  process 
are  still  very  small  compared  to  the  850  nm  lasers  and, 
therefore,  are  much  more  expensive.  The  cost  of  these  long- 
wavelength  devices  should  approach  that  of  the  short-wave- 
length devices  within  the  next  few  years. 

Devices  in  the  1500  nm  range  are  still  undergoi'ig 
development  in  the  laboratory.  Production  devices  are  still  a 
few  years  in  the  future. 

Despite  the  reduced  system  gain,  long-wavelength 
systems  can  operate  over  much  longer  spans  than  short-wave- 
length systems  because  the  optical  fiber  loss  is  apfx’oximately 
1.3  dB/km  less  fw  the  long-wavelength  case. 

c.  Optical  Fiber  Bandwidth  Versus  Wavelength 

Figure  F-18  ^ws  the  relationship  between  optical  fiber  band- 
width and  wavelength.  The  bandwidth  characteristics  of  optical 
fibers  are  nearly  identical  at  850  and  1300  nm.  The  fact  that 
spans  utilizir^  long-wavele  igth  teclmology  can  be  longer  than 
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those  utilizing  short-wavelength  technology  causes  bandwidth 
to  become  a much  more  important  issue, 
d.  Economics  of  Operating  Wavelength 

The  long-wavelength  optical  devices  are  more  expensive, 
making  the  equipment  ^XHit  20  percent  more  expensive.  The 
optical  fiber  must  be  better  (and  therefore  more  expensive)  to 
make  up  for  the  reduced  system  gain  at  1300  nm.  At  the 
present  time,  1 300  nm  cable  is  about  20  percent  more  expensive 
than  830  nm  cable  of  the  same  performance  characteristics. 
The  system  cost  for  a 1300  nm  system  would  exceed  the  cost  of 
830  nm  system  by  20  percent  with  no  compensating  advantages 
for  short  haul  systems  (less  than  10  km). 

Suppose,  however,  that  the  span  length  is  beyond  the  14.3 
km  (9.0  mi)  maximum  span  distance  for  a short-wavelength 
span.  Assuming  that  the  span  is  20  km  (12.4  mi),  if  we  are  to 
design  a short-wavelength  system,  we  would  have  to  make 
provisions  for  a repeater  and  design  two  10  km  (6.2  mi)  spans. 
The  cable  cost  would  be  less  for  the  short-wavelength  so  lutions, 
but  nearly  twice  as  much  equipment  would  be  required. 
Further,  we  would  have  to  make  provision  for  a repeater 
location  with  power,  environmental  control,  security,  etc.,  foi 
the  life  of  the  system.  The  long-wavelength  system  design 
would  not  require  a repeater  location,  as  it  could  accommcKlate 
a span  distance  up  to  27.3  km  (17.1  mi)  without  a repeater. 
Clearly,  the  20  percent  premium  in  cost  for  a long-waveler^th 
system  is  moM'e  than  compensated  by  the  savings  in  repeaters 
and  repeater  locations.  Further  savings  can  be  attributed  to 
the  nonrepeated  system  when  considering  the  life  cycle  costs  of 
maintenarK:e,  taxes,  oper«  ing  expenses  and  reliability. 

F.3JZ.3  Link  Loss  Budget  Calculations 

The  elements  of  a link  loss  budget  involve  the  intrinsic  loss  in  the  optical  fiber, 
^lice  losses,  corur»ector  losses,  system  degradations,  and  operating  margiiv 
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a.  Intrinsic  Loss  of  the  Optical  Fiber 

The  intrinsic  loss  of  the  optical  fiber  is  the  major  component  of 
a link  loss  budget.  Intrinsic  loss  is  caused  by  absorption  in  the 
fiber  core*  scattering,  and  some  losses  in  the  cladding.  This 
loss  is  generally  expressed  in  terms  of  dB/km  and  varies 
depending  on  the  process  used  to  manufacture  the  fiber  and  the 
process  used  to  cable  the  fiber  into  a completed  cable  for  duct, 
direct  bury,  or  aerial  applications.  The  cabling  techniques  vary 
in  their  ability  to  buffer  the  optical  fibers  from  the  stresses 
aj^lied  to  the  overall  cable.  Unrelieved  stresses  on  the  fiber 
cause  increased  attenuation. 

b.  Splice  Losses 

The  splice  losses  are  generally  in  the  0.30  dB  per  splice  range. 
The  cable  vendors  will  specify  the  splice  loss  as  a part  of  the 
end-to-end  loss  in  order  to  spread  the  losses  over  the  entire 
span.  If  the  cable  vendor  can  supply  cables  in  lengths  of  2 km 
(1.2  mi),  the  splice  loss  becomes  0.15  dB/km.  The  most 
efficient  and  economic  design  technique  is  to  have  the  cable 
vendor  quote  the  end-to-end  loss  for  each  span  (including 
splices)  in  the  ground.  The  cable  vendors  will  guarantee  the 
cable  performance  even  if  the  cable  is  installed  by  telephone 
company  personnel  under  the  cable  vendor's  superx'ision. 

c.  Connector  Losses 

Most  manufacturers  provide  connectorized  interfaces  to  the 
lightwave  transmitters  and  receivers.  They  do  not  uniformly 
account  for  the  losses  included.  That  is,  the  transmitter  power 
qsecified  is  the  power  launched  into  the  fiber  at  the  output 
connector.  Similarly,  the  receiver  threshold  is  specified  as  the 
energy  delivered  to  the  connector  cm  the  lightwave  receiver. 
Some  manufacturers,  however,  specify  the  guaranteed  levels  so 
that  no  additional  a’owance  for  "typical"  performance  is 
required. 

d.  System  Degradations 

Conservative  system  design  requires  that  there  be  an  allowance 
in  the  link  budget  for  system  related  noise  Phenomena  such  as 
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nodal  noise  that  will  not  appear  in  back-to-back  performance 
thrugh  optical  attenuators.  These  system  degradations  are 
analogous  to  waveguide  echo  distortion  or  nonlinear  passband 
distortion  such  as  is  caused  by  multipath  fading  in  digital 
microwave  radios.  Research  continues  to  further  define  these 
noise  mechanisms  in  order  to  minimize  their  effects.  In  the 
meantime,  we  must  allow  for  them  in  the  link  loss  budget 
calculations. 

The  output  power  of  the  transmitter  must  be  maintained 
at  full  output  to  realize  the  advertised  system  gain.  If  it 
decreased  by  a few  dB  before  an  alarm  is  tripped,  there  must  be 
an  allowance  of  those  few  dB  in  the  link  loss  budget  in  the 
event  the  power  reduced,  but  not  sufficiently  to  trip  the  alarm. 

Another  system  degradation  comes  from  the  need  to  trade 
off  system  gain  for  bandwidth.  If  a system  becomes  bandwidth 
limited,  it  is  possible  to  operate  a system  at  a bandwidth  less 
than  the  specified  value.  Operating  with  a bandwidth  below 
this  value  will  cause  intersymbol  interference,  and  will  reduce 
the  receiver  threshold  proportionately. 

e.  Wavelength  Division  Multiplexing  (WDM;  Allowance  in  a Link 
Loss  Budget 

Long-wavelength  systems  will  tend  to  be  bandwidth  limited 
until  a single  mode  fibers  become  economically  feasible.  An 
effective  way  to  increase  bandwidth  capacity  of  1300  nm 
systems  is  to  multiplex  more  than  one  optical  signal  onto  the 
fiber.  Wavelength  Division  Multiplex  (WDM)  devices  are 
available  today  that  will  multiplex  two  or  more  optical  signals 
onto  a single  fiber.  These  devices  are  basically  prisms  that 
’’bend”  the  light  from  two  or  more  input  ports  toward  a single 
output  port.  Present  devices  introduce  insertion  loss  of  3 dB 
per  end,  which  gives  a total  of  6 dB  per  fiber.  New  techniques 
are  being  developed  to  reduce  this  loss  to  2 dB  per  end  for  a 
total  of  4 dB  per  fiber. 

f.  Operating  Margin  in  a Link  Loss  Budget 

Operating  margin  is  the  margin  placed  in  the  link  loss  budget  by 
the  operating  company  to  allow  for  future  splices  required 
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because  of  cable  breaks  and  allowance  for  other  degradations 
over  time.  The  amount  of  margin  ^uld  depend  on  the  physical 
environment  and  the  likelihood  that  the  cable  will  be  cut.  A 
minimum  of  3 dB  is  recommentted. 

Figure  F»19  shows  a 90  MBPS  optical  fiber  system  block  diagram. 

F.3^4  System  Costs 

The  cost  of  fiber  optic  transmission  systems  at  each  terminal  is  based  on  two 
Ml 3 multiplexers,  including  redimdant  common  equipment,  two  90  MBPS  <^tical 
terminals  (one  main  and  one  spare)  with  1x1  protection  switching  and  all  the 
required  alarms  and  power  distribution  panels.  The  repeater  is  placed  at  a 
distance  of  23  km  from  each  terminal  and  housed  in  a weatherproof  enclosure 
which  includes  charger  and  standby  batteries  sufficient  for  eight  hours  of 
standby  power.  A typical  3 KVA  diesel  engine  generatex*  with  autotiiatic 
switching  is  included  at  city  terminals. 

The  cable  to  be  used  is  of  premium  quality  with  attenuation  less  than  1 dB/km  at 
1300  nm  and  has  an  end-to-end  dispersion  of  less  than  6 ns.  The  cable  consists  of 
four  fibers,  one  fiber  working  and  one  spare  for  each  direction  of  transmission. 

Table  F-33  shows  the  costs  for  hardware  and  cable  including  installation.  The 
optical  fiber  cable  installation  is  assumed  to  be  as  follows: 

City  Terminal 

3 km  through  large  city  ducts 

2 km  through  suburb  ducts 

Repeater  Location 

3 km  through  subirb  ducts  in  each  direction.  The  rest  of  the 
cable  will  be  through  rural  area,  i.e.,  trenching. 

Table  F-34  shows  the  annual  cost  per  channel  using  a 90  MBPS  fiber  optic  system 
and  how  these  costs  vary  with  distance. 


Tables  F-33  and  F-56  r^esent  the  annual  user  to  use  cost  per  channel  assuming 
that  the  users  are  within  three  miles  radius  from  the  central  office.  All  users 
circuit  costs  are  based  on  the  present  tariffs.  Voice  frequency  costs  are  based 
on  the  average  tariff  of  Category  A and  Category  B. 

F.3.3  Techn(^>gy  ci  Future  Systems 

F.3.3.1  htroduction 

Some  of  the  important  advances  in  digital  transmission  in  the  years  ahead  will 
inclucte  increased  capacity  through  the  use  of  new  modulation  systems  and  data 
compression  schemes;  increased  iq>an  length  in  fiber  optic  systems;  new  services 
including  digital  video;  and  significant  equipment  improvements  make  possible  by 
the  use  of  new  devices. 

The  major  system  technologies  to  be  discussed  are:  high  capacity  digital  radio 
and  time  assigned  speech  interpretation. 

F.3.3.2  Hig|h  Capacity  Digital  Radio 

Present  capacity  of  digital  radio  is  two  DS3  (^4."'86  MBPS)  rate  in  the  standard 
North  American  traffic  interface.  The  logical  lext  step  is  to  increase  the 
capacity  of  the  future  digital  radio  in  DS3  increments  i.e.,  future  radio  will  have 
a opacity  of  three  DS3  by  1990  and  four  DS3  by  the  year  2000.  Other  factors 
which  must  be  considered  for  higher  capacity  digital  radio  are  the  regulatory 
constraints  on  occupied  RF  bandwidth,  spectrum  shape  and  bandwidth  utilization, 
the  complexity  of  the  modulation  technique  and  its  effect  on  obtaining  accept- 
able performance  system  parameters. 

It  is  s^parent  that  future  higher  capacity  digital  radio  systems  will  utilize 
combinational  modulation  techniques  with  efficiencies  of  ^^.5  to  6 bits  per  second 
per  Hz.  This  implies  that  the  systems  will  use  linear  transmitter  structures.  To 
achieve  these  efficiencies,  high  level  QAM  techniques  will  be  required.  Figure 
F-20  shows  the  channel  capacity  for  various  modulation  schemes. 
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It  is  clear  that  the  higher  charmel  csf>acity  will  impact  the  cost  per  channel  per 
year.  It  is  anticipated  that  the  cost  per  chaimel  per  year  will  dr^  by  25  percent 
in  1990  and  15  percent  in  2000.  Table  F>57  sIkws  the  variations  of  costs  with 
distance. 


F.3w33  Time»AsiMgied  Speech  intefpoiatkm  (TASQ 

T!.i:  use  of  TASl  permits  an  increase  in  the  voice  channel  capacity  of  a digital 
transmission  system.  TASl,  originally  designed  for  analog  submarine  cable 
operation,  is  well  suited  to  digital  voice  circuits.  It  makes  use  of  the  fact  that  a 
typical  voice  circuit  is  active  about  40  percent  of  the  time  during  a conversa- 
tion. The  basic  prirKriple  is  to  monitor  activity  and  assign  only  the  active 
channels  for  transmission.  Competition  for  available  channels  may  lead  to 
clipping.  The  effective  gain  in  capacity  is  {M’esently  about  two.  By  utilizing 
predictive  algorithms,  system  gain  will  increase  to  three  of  four.  It  is 
anticipated  that  TASI  will  impact  the  cost  of  switched  voice  circuits  rather  than 
dedicated  circuits. 

F.3.I.#  Fiber  Optic  Devices 

The  predominant  form  of  fibers  utilized  today  for  fiber  optic  cables  is  the 
multimode,  graded  index  fibers.  The  loss  characteristics  of  this  fiber  was  shown 
in  Figire  F-17.  The  theoretical  limit  in  bandwidth  of  this  type  of  fiber  is  about 
10  GHz  per  Km,  although  the  practical  limit  is  in  the  rar^e  of  1 to  2 GHz. 

The  predominant  wavelength  of  today's  installed  fiber  optic  systems  is  850  nm. 
The  loss  at  this  wavelength  is  in  2.5  to  3 dB/Km  range.  To  achieve  the  system 
gain  necessary  for  a system  with  reasonable  margin,  it  is  necessary  to  use  laser 
transmitters  and  avalanche  photo  detector  receivers. 

The  window  of  1300  nm  loss  approaching  0.6  dB/Km  is  very  attractive  and  will 
have  c<Misiderable  application.  Increased  span  length  can  be  obtained  at  the  i300 
nm  wavelength.  It  is  possible  to  increase  the  capacity  of  a fiber  by  the  use  of 
wavelength  multiplexing. 
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F.3.3.5 


Future  Costs 


F.1.3.3.1  Digital  Radio  Systeire 

It  was  discussed  in  a section  above,  that  future  radio  will  expand  in  the  channel 
capacity.  This  trend  will  have  a substantial  impact  on  the  cost  per  channel  basis. 
It  is  anticipated  that  the  reduction  factor  are;  1,  0.75,  and  0.64  in  1982,  1990 
and  2000,  respectively. 

Table  F-57  shows  the  annualized  costs  per  channel  using  the  above  factors. 
F.3.3.5.2  Fiber  Optic  Systems 

Large  capacity  optical  fiber  systems  started  to  be  used  and  the  main  body  of  the 
intra  and  inter-city  trunking.  The  reduction  in  cost  of  cable  and  optical 
equipment  will  be  15  percent  per  year  until  the  year  2000.  However,  installation 
of  the  cable  and  duct  lease  and  right  of  way  form  a major  phase  of  the  cost  of 
the  system.  For  this  reason,  the  annual  cost  per  channel  will  be  reduced  by  30 
percent  in  1990  and  40  percent  in  2000.  Table  F-58  shows  the  annualized  costs 
per  channel. 


END-TO-END  USER  COST  AND  CROSSOVER  DISTANCES 
WITH  TERRESTRIAL  TARIFFS  (1982) 


The  common  cost  components  of  a CPS  network  are: 


a.  Space  segment  cost 

b.  Earth  segment  cost 

c.  Terrestrial  segment  cost 

d.  Central  network  control  facility. 


The  approach  used  to  derive  end-to-end  user  costs  is  to  allocate  the  common 
element  costs  to  the  services  under  consideration  and  add  that  to  the  channel 
dependent  costs.  The  end-to-end  costs  will  be  derived  for  two  cases: 
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a.  The  CPS  earth  station  located  on  the  customer's  premises.  The 
earth  stations  considered  have  the  availability  of  .995  and  .999. 

b.  The  shared  CPS  earth  stations  with  dedicated  tails  to  the 
customers.  The  earth  staions  are  designed  with  .995  and  .999 
avaiiability.  Only  large  and  medium  earth  stations  are  shared, 
the  terrestrial  tail  exensions  are  the  dedicated  facilities  leased 
from  common  carriers.  Thus,  in  costing  the  terrestrial  tariffs 
are  used  for  extensions. 

The  end-to>end  user  costs  are  then  compared  with  terrestrial  tariffs  to  estimate 
the  distances  for  various  services. 

F.#.l  CPS  End-to-End  User  Costs 

For  estimating  the  end-to-end  user  costs  for  various  CPS  earth  station  types, 
(refer  to  Paragraph  1),  the  following  assumptions  are  made. 

a.  Costing  is  done  on  the  basis  of  two  nodes. 

b.  The  earth  station  at  each  node  is  the  same  type. 

c.  The  interface  to  customer  equipment  is  for  voice  and  data  and 
teleconferencing. 

d.  The  annual  payoff  requirement  is  calculated  based  on  a ten  year 
depreciation.  The  annualizing  factor  of  41  percent  is  used. 

e.  The  space  segment  annual  payoff  requirement  is  calculated 
using  the  size  of  CPS  earth  stations  as  defined  in  Section  1 and 
the  annual  payoff  requirement  for  transponders  as  calculated  in 
Section  2. 

f.  The  annual  payoff  requirement  for  network  control  centers  per 
CPS  earth  station  for  1982  is  about  $6K. 

g.  For  computing  crossover  distances,  the  following  terrestrial 
tariffs  are  considered: 

FCC  NO260  for  Voice 

FCC  N0267  for  Data  with  speeds  ranging  from  2.4  KBPS 
to  1.544  MBPS. 
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F.4.1.1  C-band  CPS  End- to- End  Uaer  Costs  and  Crossover  Distances  With 
Terrestrial  Tariffs 


Table  F-59  summarizes  the  C-band  annual  recurring  cost  of  the  common  systems 
in  thousands  of  dollars.  Table  F-60  summarizes  the  end-to-end  user  costs  with 
earth  stations  on  the  customer's  premises,  whereas  Table  F-6I  sumarizes  the 
end-to-end  user  costs  with  dedicated  tail  circuits  of  3 miles  for  shared  earth 
stations.  Only  large  and  medium  earth  stations  are  assumed  to  be  shared.  For 
end-to-end  user  costs  common  systems  costs  are  allocated  on  the  basis  of 
capacity  requirement  of  the  user  service.  Channel  dependent  costs  for  services 
are  then  added  to  the  common  systems  cost  of  the  service.  Tables  F-62  and 
F-63  present  the  crossover  distances  for  unshared  CPS  and  shared  CPS 
respectively. 

F.4.1.2  Ku-band  CPS  End-to-Eod  User  Costs  and  Crossover  Distances  With 
Terrestrial  Tariffs 


The  common  system  annual  revenue  requirment  for  Ku-band  is  summarized  in 
Table  F-64.  Tables  F-65  and  F-66  present  the  end-to-end  user  costs  for 
unshared  earth  stations  and  shared  CPS  earth  stations,  respectively.  Tables  F-67 
and  F-6S  present  the  crossover  distances  for  unshared  and  shared  earth  stations. 

F.3  FUTURE  TRENDS 

F.5.1  Digital  Trend 

It  is  generally  accepted  that  the  communication  trend  is  towards  total  digital 
systems,  as  opposed  to  analog  sy terns,  therefore  it  will  be  assumed  that  in  1990 
and  2000,  the  communication  will  be  entirely  digital.  The  reason  behind  this 
trend  is  twofold: 


a.  Availability  of  digital  microcircuitry  at  reasonable  prices, 
which  makes  digital  processing  cost  effective  (see  references). 

b.  The  requirements  for  integrated  services. 
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F.5.2  Capacity  Improvement  Techniques 


Presently  in  digital  transmission  schemes,  the  TOM/TDMA  approach 
with  quadrature  phase  shift  keying  (QPKS)  is  being  used.  With  this  approach  a 
typical  C>band  36  MHz  wide  transponder  could  transmit  60  Mbps  of  information. 
It  is  anticipated  that  by  the  year  1990  more  spectrally  efficient  modulation 
schemes  will  be  used.  It  is  assumed  that  in  1990  the  transmit  capacity  of  a 
typical  C-band  tran^nder  will  increase  by  500%  to  90  MBPS. 

Presently  for  digital  transmissions  of  voice,  64  KBPS  pulse  code 
modulation  (PCM)  is  used.  In  the  year  1990  it  is  assumed  that  voice  will  be 
transmitted  at  32  KBPS,  thus  the  number  of  voice  channels  per  transponder  could 
increase  by  2.  Voice  activity  compression  could  also  be  used  for  voice  circuits 
which  would  further  increase  the  voice  handling  capacity  by  2.  Thus  the  voice 
channel  capacity  per  transponder  could  quadruple  with  32  KBPS  coding  and 
implementation  of  voice  activity  compression. 

It  is  anticipated  that  the  preferred  approach  in  the  future  will  be  the 
TOM/TOMA,  be  it  in  earth  station  or  space  segment.  For  microprocessor-based 
hardware,  the  price  has  been  fallir^  at  an  average  rate  of  7%  a year  for  nearly 
20  years,  in  spite  of  inflation.  That  trend  shows  no  sign  of  bottoming  out,  as 
more  uses  are  found  for  the  very  large  scale  integrated  circuits  (VLSI).  Since 
TDM/TDMA  design  can  be  based  on  microprocessors  (some  manufacturers  have 
already  designed  TDM/TDMA  equipment  based  on  microprocessors)  in  conjunc- 
tion with  software  (for  routing,  formatting,  framing,  synchronization,  encoding, 
forward  ever  connection),  it  is  anticipated  that  cost  of  the  TDM/TDMA 
terminals  will  also  reduce  at  a rate  of  15%  (in  82  dollars)  until  1990  and  10% 
until  the  year  2000.  Cost  projections  of  TDM  A terminals  are  given  below: 

COST  OF  TDM  A TERMINALS  IN  THOUSANDS  OF  DOLLARS  IN  1982 


Year 

Burst  Rate 

60  MBPS 

15  MBPS 

8 MBPS 

1982 

Non-redundant 

140 

50 

40 

Redundant 

240 

80 

58 
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1990 

Non-red  widant 

34.1 

13.82 

11.00 

Redundant 

55 

21.8 

16.00 

2000 

Non-redc'  dant 

12 

3.00 

3.8 

Redundant 

19.2 

7.60 

3.6 

Presently  it  is  seen  that  the  price  of  common  equipment  allocated  to  a particular 
service  is  quite  negligible  as  compared  to  channel  derivation  cost.  For  example, 
for  a large  CPS  earth  station,  the  common  equipment  price  for  2A  KBPS  end  to 
end  channel  with  C*band  transponder  is  only  $179/year  whereas  the  annual 
recurring  price  for  2A  KBPS  channel  units  at  both  ends  is  $4,000/year.  For  rates 
up  to  56  KBPS  the  channel  unit  price  contributes  heavily  to  end  to  end  service 
costs.  It  is  anticipated  that  plug  in  channel  units  will  also  be  microprocessor 
based  and  costs  will  come  down  at  the  same  rate  as  TOMA  equipment. 

COST  OF  CHANNEL  UNITS  IN  THOUSANDS  OF  DOLLARS 


Year  Voice 

2.4  KBPS 

4.8  KBPS 

9.6  KBPS 

56  KBPS 

1.5  MBPS 

6.3  MBPS 

1982 

0.7 

3.5 

3.5 

3.5 

3.5 

6 

9 

1990 

0.2 

1.0 

1.0 

1.0 

1.0 

1.6 

2.5 

2000 

0.07 

0.3 

0.3 

0.3 

0.3 

0.56 

0.84 

F.5.3  Radio  Frequency  (R  F)  Components 


Major  earth  station  R F components  include  low  noise  amplifiers  (LNAs),  high 
power  amplifiers  (HPAs),  and  antennas.  The  following  sections  will  discuss 
technology  advancements  in  these  areas. 

F.5.3.1  Low  Noise  Amplifiers  (LNA) 

The  LNA  for  satellite  communications  are  of  two  types:  the  paraamp  LNA  and 
FET  LNA.  The  cryogenically>cooled  paraamp  LNA  was  extensively  used  in  the 
infancy  of  satellite  communications  but  due  to  maintenance  difficulties  and  high 
cost  it  is  hardly  used  today.  The  thermoelectrically*<;ooled  and  uncooled 
paraamp  LNAs  are  used  in  larg«>  earth  stations.  Those  LNAs  feature  almost  as 
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low  noise  temperature  as  do  the  cryogenically-cooled  paraamp  LNAs,  due  to 
improvements  in  the  VaractcMr  and  increased  pump  efficiencies. 

The  PET  LNA  is  employed  mainly  for  DOMSAT  and  e^ecially  for  TVRO  systems. 
Thermoelectrlcally-cooled  and  uncooled  versions  are  used  almost  universally  for 
those  applications.  For  C-band  typical  noise  temperature  curves  of  350  K T E 
cocded  45°  K T E cooled»  55°  K uncooled  paraamp  LNAs  , T E cooled  80°  K FET 
LNA  and  uncooled  100°  K FET  LNA  are  ^wn  in  Figure  F-21. 

FET  LNA  is  maintensuv:e  free  and  is  more  reliable  than  the  paraamp  LNA. 

The  C-band  LNA  has  made  excellent  technol<^ical  progress  in  the  past,  and  it  is 
expected  that  by  year  1990  it  will  be  possible  to  realize  noise  temperature  below 
30°K  for  paraamp  LNA  and  70°K  for  the  FET  LNA.  The  LNAs  will  get  smaller 
and  smaller  and  eventually  LNA  will  take  up  only  a small  part  of  antenna 
installation.  It  is  expected  that  LNA  will  eventually  be  reduced  to  about  half  its 
present  size. 

Ku-band  (14/12  GHz)  has  come  to  be  utilized  as  a second  generation  satellite 
communications  band.  In  fact,  Satellite  ^siness  Systems  (SBS)  has  already 
launched  three  Ku-band  satellites  and  will  be  launching  a fourth  satellite  later 
this  year.  The  two  types  of  LNAs  discussed  above  are  used  in  Ku-band  also.  The 
major  problem  with  12  GHz  LNAs  is  die  increase  in  noise  temperature  contribu- 
tions by  connecting  components  such  as  wave  guide  switches  and  lines.  At  this 
frequency  the  overall  design  configurations  become  extremely  important. 

Typical  noise  temperatures  for  TE-cooled  paraamp,  LNA,  uncooled  paraamp 
LNA,  TE-cooIed  FET  aitd  uncoooled  FET  are  shown  in  Figure  F-22. 

It  is  expected  that  the  noise  temperature  performance  of  TE'-cooled  FET  LNA 
will  approach  that  of  dte  uncooled  paraamp  LNA  in  d)e  future.  Due  to  this  only 
TE-cooled  paraamp  LNA  's  e)q>ected  to  find  application.  A minimum  noise 
temperature  of  80°  is  expected  for  TE-cooted  paraamp  LNA,  while  TE-cooled 
PET  LNA  will  attain  noise  te.mperatures  of  less  than  130°K  as  c^>posed  to  its 
preset  150°K. 
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F.9.3.2  Power  Amirfif  ier$ 


The  technological  evolution  in  the  area  of  power  amplifiers  has  not  kq>t  pace 
with  the  rapid  technologicai  advances  of  LNA,  but  the  advent  of  power  FET  has 
provided  another  alternative  to  traveling  wave  tubes  (TWT)  and  IMPAT 
amplifiers  for  earth  stations  and  satellite  transponder  application  for  power 
levels  up  to  10  watts  at  C-band.  In  space  application  (for  communication 
payloads)  the  trend  is  towards  higher  powered  transponders,  which  make  earth 
stations  smaller. 

For  earth  terminals,  both  klystrons  and  TWT's  serve  the  uplink  with  power  levels 
of  up  to  10  K watts  at  8.2  GHz,  2 K watts  at  14.5  GHz  and  800  watts  at  30  GHz 
available  from  manufacturers  in  Japan  and  Europe.  The  TWT  and  klystron  HPAs 
are  nonlinear  devices.  The  effect  of  nonlinearity  is  that  the  output  signal  not 
only  contains  the  fundamental  frequency  but  also  harmonics  which  introduce 
distortion  in  the  signal.  Another  effect  is  the  intermodulation  products  for 
multi-carrier  operation  of  the  transponder.  Because  of  these  effects,  the  HPA  is 
normally  operated  in  backed  off  mode  in  linear  region,  which  reduces  the 
available  power  and  hence  the  capacity.  A lot  of  research  is  going  on  in  the  area 
of  linearizing  HPAs.  It  is  anticipated  that  in  future  substantial  linearization  will 
be  achieved.  With  linearization  of  HPA  one  can  either  increase  the  transponder 
capacity  or  reduce  the  size  of  the  tube. 

For  space  applications,  TWTs  have  been  the  mainstay  of  communication  trans- 
ponders from  the  beginning  of  satellite  communications.  Current  TWTs  provide 
efficiencies  up  to  40%  and  have  an  operational  life  of  7 years  or  more.  There 
has  been  considerable  effort  to  develop  solid  state  counterparts  for  TWT  power 
amplifiers.  Impact  diodes  have  an  edge  at  frequencies  above  20  Ghz;  the  real 
impact  at  bands  of  immediate  frequencies  is  being  made  by  GAS  FET  amplifiers. 
GAS  FET  amplifiers  are  expected  to  provide  comparable  efficiencies,  better  IM 
products,  smaller  volume  and  of  course,  simpler  power  supplies.  It  is  expected 
that  at  C and  Ku-bands  GAS  FET  amplifiers  will  be  used,  reducing  satellite  size 
and  wei^t  requirements  und  increasing  operational  life.  Fcx*  frequencies  over  20 
Ghz  Impatt  amplifiers  are  expected  to  be  used.  As  yet  there  are  no  plans  beyond 
utilization  of  Ka-band  (20/30  Ghz)  communications  satellites.  Gyrotron 
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amplifiers  may  eventuelly  make  it  possible  to  haiuile  telecommunication  require- 
ments at  35  Ghz  arid  beyond.  It  is  reported  in  the  literature  that  devel(^ment  of 
such  tubes  is  proceeding  with  encouraging  results. 

F.5.3J  Antennaa 


The  antennas  for  initial  communications  satellites  were  area  coverage  type  i.e., 
a singie  beam  covering  the  whole  or  a major  part  of  tlw  visible  portiwi  of  the 
earth  and  radiating  all  the  available  frequencies  only  once.  They  were  a very 
small  fraction  (1%)  of  total  end  of  life  (EOL)  mass  of  the  satellite.  Antennas 
have  become  more  complicated  through  the  years  and  weigh  about  9%  of  the 
spacecraft  mass  and  30%  of  the  total  communication  subsystem  mass.  Techno- 
logical trends  in  the  design  of  COMSAT  antennas  are: 

a.  Multiple  frequency  bands 

b.  Greater  bandwidths 

c.  Multiple  beam  antennas 

d.  Higher  EIRPS  (i.e.,  higher  efficiencies  and  iarger  apertures) 

e.  More  feed  eiements 

f.  Improved  spacecraft  pointing  accisracies 

g.  Greater  antenna  subsystem  mass 

h.  Deployabie  antennas 

i.  Reconfigurable  and  steerable  antennas 

j.  Improved  sidelobe  performance 

k.  Improved  polarization  performance 

i.  Extreme  thermai  environment. 

As  the  trend  towards  complicated  antennas  grows,  tne  materiai  technology  is 
beo)mif^  an  ino'easingly  important  aspect  of  anteima  design.  Demand  for 
iightweight  thermally  stable  materials  such  as  graphite  film  reinforced  plastic 
GFRP  (RF  refiective)  and  Kevlar  epoxy  (RF  transparent)  will  grow  as  s^a-face 
accuracy  and  temperattae  environments  become  more  stringent.  This  will 
reduce  the  weight  of  antenna  subsystems.  It  should  be  noted  that  spacecraft 
antenna  performance  will  play  an  important  role  in  realizii^  higher  communica- 
tions cap^iUties  in  sateliites.  Research  arxi  development  efforts  are  omtinuing 
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in  the  area  of  innovati/e  feed  systems,  beams  formir^  networks  and  reflector, 
lens,  or  array  aperture  configurations. 

F.3.4  Transponder  Trends 

When  the  initial  communications  satellite  was  launched,  its  basic  function  was 
frequency  conversion  and  signal  amplification.  There  was  one  beam  per 
transponder.  A frequency  band  was  used  only  once.  This  transponder  configura- 
tion is  shown  in  Figure  F-23. 

The  next  step  was  to  use  dual  polarization  schemes  and  frequency  reuse  factor 
was  increased  by  2.  The  DOMSATS  had  24  transponders,  the  two  transponders 
using  the  same  frequency  with  dual  polarization.  The  configuration  of  this 
transponder  is  shown  in  Table  F-69. 

The  connection  between  transponder.*  is  achieved  through  the  earth  stations 
primarily  by  frequency  hopping  techniques.  All  the  domestic  communication 
satellites  in  C-band  are  of  this  type.  Case  II  shows  a multibeam  tran^onder. 
The  transponders  are  connected  by  a radio  frequency  (RF)  switch  matrix  or  IF 
switch  matrix  (GE  and  Ford  Aerospace  are  developing  these  IF  switch  matrices 
for  Ka-band  satellites  under  contract  for  NASA).  Advanced  WEfjTAR,  to  be 
launched  in  the  near  future,  will  use  4x4  switch  matrix  for  Ku-band 
transponder.  The  EIRP  and  G/T  are  improved  by  the  incrased  gain  of  multibeam 
antenna.  The  increased  capacity  is  then  transmitted  via  satellite  transponders. 
The  interconnection  between  various  beams  may  be  obtained  by  means  of  a 
FDM-FOMA  approach  or  SS-TOMA  approach.  Due  to  advances  in  digital 
technology,  SS-TDMA  seems  to  be  a more  viable  technology. 

Case  III  shows  a transponder  'sing  on-board  regeneration  techrtology.  Signal 
processing  is  performed  digitally  on-board  the  satellite.  The  effects  of 
regeneration  are: 


a.  Decoupling  of  uplinks  and  downlinks 

b.  Improvement  of  signal  quality  due  to  signal  processir^,  such  as 
error  correction  decoding  i^d  encoding 
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c.  Use  of  TDM  signal  for  the  downlink  simplifies  the  earth  station 
configuration. 

Case  IV  is  a combination  of  Case  11  and  Case  111.  It  uses  multibeam  transponders 
with  on-board  regenerative  technology.  Beam  switching  is  performed  in  time 
division  baseband  processor. 

Case  V shows  the  transponder  configuration  performing  signal  speed  conversions 
along  with  regeneration.  The  advantage  of  this  approach  is  flexibility  in  earth 
station  design.  In  addition,  earth  station  design  can  be  customized  to  a 
subscriber's  need. 

Case  VI  shows  the  ultimate  satellite  design  which  employs  an  IF  switch  for 
multibeam  connectivity  for  high  speed  (bit  rate)  beams.  This  will  be  used  for 
high  speed  trunking  applications.  It  also  employs  a regenerative  technology  for 
low  speed  customer  premises  services.  This  is  the  type  of  transponder  approach 
being  proposed  for  Ka-band  satellites.  It  also  provides  connectivity  between 
trunking  and  CPS  users.  It  is  expected  that  by  1990  the  technology  will  support 
the  launch  of  such  a communications  payload.  In  addition  to  the  evolution  in 
transponder  technology  there  is  a trend  towards  ever  larger  satellites  with 
multiple  mission  capabilities  and  multiple  users  and  ownership.  This  concept  is 
that  of  space  platforms.  These  structures  are  expected  to  have  a capability  c# 
progressive  addition  and/or  replacement  of  parts  of  the  payloads.  The  size  and 
weight  of  a space  platform  will  be  a function  of  the  capabilities  of  available 
launch  vehicles.  Figure  F-2^  summarizes  the  increase  in  launch  vehicle 
capability. 


F.5.5  Technology  Impacts  on  Cost 

It  is  expected  that  costs  of  RF  portion  of  earth  stations  will  come  down  by  3 
percent  a year  because  of  expected  technological  advances  forecast  for  the 
future.  M&C  subsystem  being  based  on  microprocessors  in  conjunction  with 
software  will  also  reduce  by  the  same  factors  as  TOMA. 
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F.5.5.1  Impact  of  Technol<Hty  on  Transponder  Prices 


In  the  previous  section  technology  trends  and  advances  were  discussed  in  the 
areas  which  could  impact  the  satellite  costs. 

F.5.5.2  C-band 

C-band  satellite  have  been  used  for  about  a decade  for  domestic  communications 
in  the  U.S.  and  Canada,  and  it  is  felt  that  costs  of  C-band  satellites  will  stay  at 
the  same  level  as  they  are  today.  The  reasons  are: 

a.  C-band  satellite  spacing  will  probably  be  as  high  or  higher  as 
compared  to  Ku-  and  Ka-band. 

b.  C-band  is  the  most  suitable  frequency  spectrum  for  com- 
munications from  the  point  of  view  of  propagation  character- 
istics and  availability. 

c.  Most  suitable  for  broadcast  applications 

d.  Technology  is  quite  mature  at  C-band. 

Even  though  transponder  prices  will  stay  constant,  the  amount  of  information 
which  could  be  carried  by  a standard  36  Mhz  C-band  transponder  will  increase  to 
90  MBPS  by  1990. 

F.5.5.3  Ku-band 

Presently  a Ku-band  transponder  annual  payoff  requirement  is  almost  twice  that 
of  a C-band  transponder.  As  Ku-band  technology  matures  and  more  and  more 
Ku-band  satellites  are  launched,  it  is  felt  that  the  Ku-band  transponder  prices 
will  decrease  and  finally  level  off  at  the  same  value  as  C-band.  With  this 
assumption  the  price  will  fall  at  3.5  percent  per  year.  The  factors  by  which 
prices  will  decrease  in  1990  and  2000  are  given  below. 

1982  1990  2000 

Transponder  lease  price  1 0.75  0.53 
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In  addition  to  the  price  reduction,  the  transponder  will  transmit  90  Mbps  instead 
of  60  Mbps  by  year  1990,  as  the  bandwidth  of  Ku-band  transponder  is  higher.  By 
2000  it  is  felt  that  due  to  more  efficient  modulation  techniques  a Ku-band 
transponder  will  transmit  135  Mb  is. 

F.5.5.4  Ka-band  Satellite 


Ka-band  systems  are  still  in  the  planning  and  development  stages  and  it  is  not 
known  with  any  amount  of  reasonable  certainty  as  to  when  a Ka-band  system  will 
be  implemented.  The  costs  used  for  1990  were  those  given  by  NASA.  What  the 
costs  will  be  in  2000  depends  on  many  factors,  among  them: 

a.  The  first  implementation  of  Ka-band  systems  and  acceptance  of 
their  performance  by  the  user  community 

b.  The  technological  advancements  in  Ka-band,  depending  on  the 
need  and  the  vigor  with  which  development  is  pursued. 

Because  of  the  uncertainty  and  inability  to  look  into  the  future  for  some  system 
which  does  not  exist  as  yet,  it  is  assumed  that  the  satellite  costs  will  remain  the 
same. 


F.5.5.5  Reduction  Factors 


Reduction  factors  are  given  in  Table  F-70.  With  these  reduction  factors,  costs 
of  earth  stations  in  years  1990  and  2000  are  summarized  in  Tables  F-71  and 
F-72. 
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F.6  1990  AND  2000  CPS  COSTS  AND  CROSSOVER  DISTANCES  WITH 

TERRESTRIAL  TARIFFS 


The  methodology  used  for  deriving  the  CPS  Service  costs,  annual  payoff 
requirements,  etc.,  is  the  same  as  used  in  Section  4.  The  CPS  earth  station  costs 
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for  C,  Ku  and  Ka-band  were  projected  to  years  1990  and  2000  in  $ection5.  For 
Ka-band  systems,  the  CPS  earth  station  costs  were  projected  to  remain  the  same 
as  the  costir^  already  takes  into  account  for  the  quantity  production,  stream- 
lining of  manufacturing  processes  and  technological  advances.  It  is  also 
anticipated  that  the  equivalent  transponder  price  will  drop  to  2.0  M per  year  due 
to  thi  trend  towards  large  spacecrafts  for  Ka-band. 

The  cost  components  for  a CPS  Network  are  the  same  as  described  in  Section 
In  Section  5,  the  costs  of  earth  stations,  space  segment,  network  control  facility, 
etc.,  were  projected  for  the  years  1990  and  2000  for  C,  Ku  and  Ka-band.  For 
C-band  space  segments,  it  was  estimated  that  the  transponder  price  will 
increase  due  to  efficient  modulation  techniques.  The  cost  of  Ku-band  trans- 
ponders was  projected  to  reduce  and  level  off  to  a C-band  transponder  by  the 
year  2000.  The  bandwidth  efficient  modulation  techniqi^s  help  to  increase  the 
capacity  only  if  it  is  a single  carrier,  full  transponder  earth  station.  For  a 
multiple  carrier  system,  usually,  the  system  design  is  power  limited  and/or 
interference  limited,  hence,  bandwidth  efficient  techniques  cannot  be  used. 

F.6.1  1990  and  2000  Common  System  Costs 

Using  the  network  assumptions  of  Section  4 and  cost  projections  made  in  Section 
5,  the  common  system  costs  are  estimated  for  large,  medium,  small  and  mini 
earth  stations  with  .995  and  .999  availability.  Tables  F-73  and  F-74  present  the 
C-band  common  system  annual  payoff  for  the  years  1990  and  2000.  Table  F-75 
and  F-76  present  the  Ku-band  common  system  annual  payoff  for  the  years  1990 
and  2000.  Table  F-77  and  F-78  present  the  common  systems  annual  payoff  for 
Ka-band  for  the  years  1990  and  2000. 

F.6.2  Terrestrial  Tariffs 


In  Section  4,  1982  satellited  based  end-to-end  user  costs  were  compared  to 
terrestrial  tariffs.  For  obtaining  an  estimate  of  crossover  distances  for  various 
services,  the  terrestrial  tariffs  are  projected  to  the  years  1990  and  2000.  In 
projecting  the  terrestrial  tariffs,  the  following  factors  are  taken  into  account: 


a.  Past  history  of  terrestrial  tariffs 

b.  Technological  advancements 

c.  Diversity  of  Bell  Operating  Companies  (BOC)  from  AT&T  Long 
Lines. 

Historical  data  reveals  that  prices  of  communications  services  have  increased 
much  less  rapidly  than  all  consumer  spending  over  the  last  12  years.  This  is  due 
to  the  competitive  pressure  exerted  by  the  entry  of  specialized  common  carriers 
since  1970,  and  rapid  advancement  in  digital  technolog v and  integrated  circuitry. 

The  impact  of  the  diversity  of  BOCs  from  AT&T's  Long  Lines  on  the  tariffs  is 
hard  to  estimate,  but  it  is  a generally  accepted  fact  in  the  communications 
industry  that  Long  Line  Tariffs  should  come  down  and  local  tariffs  will  go  much 
higher. 

For  this  study,  it  is  assumed  that  in  the  period  1982  to  1990,  the  central  office- 
to-central  offices  (long  haul)  tariffs  will  be  reduced  by  12  percent,  where  the 
termination  charges  will  reduce  by  20  percent.  For  the  period  1990  to  2000,  the 
long  haul  tariffs  will  be  reduced  by  7 percent,  whereas  the  termination  charges 
will  be  reduced  by  15  percent.  The  reduction  factors  used  for  terrestrial  tariffs 
are  given  below: 


REDUCTION  FACTOR 

1982  1990  2000 

Long  Haul  Tariff  1 .88  .82 

Digital  Termination  1 .8  .68 

It  is  assumed  that  the  tariff  structure  will  remain  the  same  in  1990  and  2000,  as 
it  is  now  in  the  year  1 982. 

F.6.3  1990  and  2000  Crossover  Distances  for  CPS  Earth  Stations 


F.6.3.1  C-band 


Using  the  Tables  F-73  and  F-74,  the  end-to-end  user  coss  for  various  services 
are  derived.  The  common  system  cost  is  allocated  to  each  service  in  proportion 


WWteWHiiilUP 

4 


to  the  capacity  requirement.  To  this  cost  is  added  the  annual  payoff  for  the 
channel  units.  The  costs  of  channel  units  for  1990  and  2000  were  estimated  in 
Section  5.  The  monthly  payoff  requirement  for  each  service  types  are  presented 
in  Tables  F-79  and  F-80  for  the  years  1990  and  2000  for  unshared  CPS  Systems, 
while  Tables  F-81  and  F-82  present  the  monthly  payoff  requirement  for  each 
service  type  for  the  years  1990  and  2000  for  shared  CPS  earth  stations.  The 
monthly  payoff  requirements  are  compared  with  terrestrial  tariffs  and  crossover 
distances  computed.  The  crossover  distances  for  unshared  earth  stations  are 
presented  in  Tables  F-83  and  F-84  for  years  1990  and  2000,  while  Tables  F-85 
and  F-86  present  the  crossover  distances  for  shared  CPS  earth  stations  for  the 
years  1990  and  2000. 

F.6.3.2  Ku-band 


The  monthly  payoff  requirements  and  crossover  distances  for  unshared  and 
shared  earth  stations  are  presented  in  Tables  F-87,  F-88,  F-89  and  F-90  for  the 
years  1990  emd  in  Tables  F-91,  F-92,  F-93  and  for  the  years  2000. 

F.6.3.3  Ka-band 


The  monthly  payoff  requirements  and  crossover  distances  for  unshared  and 
shared  earth  stations  are  presented  in  Tables  F-95,  F-96,  F-97  and  F-98  for  the 
year  1990  and  in  Tables  F-99,  F-lOO,  F-101  and  F-102  for  the  year  2000. 


FIGURE  F-2.  DOUBLE  TREAD  EARTH  STATION 


FIGURE  F-3.  RAIN  ZONES  IN  THE  UNITED  STATES 
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(a)  Climate  Regions  A to  H 


FIGURE  F-5.  PERCENT  OF  YEAR  RAIN  RATE  VALUE  EXCEEDED 


(b)  Clim:te  Regions  D divided  into  three  subregions 
(Dg  * D above) 


FIGURE  F-6.  POINT  RAIN  RATE  DISTRIBUTIONS  AS  A FUNCTION 
OF  PERCENT  OF  YEAR  EXCEEDED 
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FIGURE  F-9.  CPS  TDMA  PAYLOAD 
5 GBPS  THROUGHPUT/10  SCANNING  BEAMS 
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FIGURE  F-10.  CPS  FDMA  PAYLOAD 
20  FIXED  BEAMS,  5 GBPS  THROUGHPUT 
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HGUREF-12.  C-BAND 
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SPACE 

ALL  LOADINGS 

AVERAGE  NUMBER 
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-h 
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• 

• 

OF  TRANSPONDERS 

PER  TRANSPONDER 

AVERAGE 

COST 

N YEARS 

IN  USE 

PAY  BACK 

PAY  BACK 

248.5  M 
1 M/Year 


N* 

8 


398.4 


24 
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24 
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N*  = The  life  of  the  satellite 


FIGURE  F- 13.  KU-BAND 
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FIGURE  F-14.  KA-BAND  EQUIVALENT  TRANSPONDER  COST 

TDMA  APPROACH 
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FIGURE  F- 15.  MODULATION 
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FIGURE  F-I6.  DIGITAL  RADIO  BLOCK  DIAGRAM 
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FIGURE  F-17.  ATTENUATION  VERSUS  WAVELENGTH  CHARACTERISTIC 

OF  OPTICAL  FIBER 
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nCURE  F-21.  TYPICAL  NOISE  TEMPERATURE  OF  4 GHz  LNA 
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nCURE  F-22.  TYPICAL  NOISE  TEMPERATURE  OF  12  GHz  LNA 
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FIGURE  F-2<>.  INCREASE  IN  LAUNCH  VEHICLE  CAPABILITY 
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TABLE  F-1.  C-BAND  ANTENNA  COSTS 
(in  thousands  of  dollars) 


DIAMETER  4m  5m 

COST  2.5*  7* 


7m 

33* 


10m 

125 


11m 

182 


12m 

225 


*Does  not  include  frequency  reuse. 

10,  11  and  12  meter  antenna  cost  includes  the  cost  of  antenna  tracking  and 
frequency  reuse. 
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TABLE  F-2.  C-BAND  LOW  NOISE  AMPLIFIER  COSTS 
(in  thousands  of  dollars) 


400 

500 

800 

900 

1200 

Nonredundant 

24 

17 

9 

10 

8 

Redundant 

52 

38 

22 

24 

20 
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table  f-3.  c-band  twt  power  amplifier  costs 

(in  ttxxjsands  of  dolJars) 


Power  output 
(Watts)  . 

Nonredundant  2 

Redundant  unit  10 


iO  20  25  W 

7 10  11 

23  29  31 


75 

125 

400 

600 

16 

21.5 

29 

36 

Ui 

52 

67 

81 

700 

1 KW 

3 KW 

39 

82 

200 

87 

174 

420 

C-BAND  CKLYSTRON  COSTS 
(in  thousands  of  dollars) 


Power  output  (Watts) 

Nonredundant 

Redundant 


3 

^7.5 

10U.5 


3.3 

55 

119.5 


• I 
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TABLE  F-».  C-BAND  FREQUENCY  CONVERTER  COSTS 
(in  thousands  of  dollars) 


TYPE  OF  CONVERTER 

Upconverter 

Downconverter 

NONREDUNDANT 

9.1 

8.8 

REDUNDANT 

19.6 

19.0 

TABLE  F-5.  COST  OF  TOMA  TERMINALS  INCLUDING  MODEMS 
(in  thousands  of  dollars) 


BURST  RATE 

60  MBPS 

15  MBPS 

8 MBPS 

NONREDUNDANT 

125 

50 

40 

REDUNDANT 

200 

80 

58 

TABLE  F-6.  COST  OF  60  MBPS  TDMA  EARTH  STATIN  IN  $K 

AVAILABILITY 


.995 

.999 

1 1 Meter  Antenna 

182. 5K 

182. 5K 

500  lNA 

21K 

47. 5K 

Uplink  Subsystem 

80K 

146. 7K 

(HPA  and  UC) 

Downlink  Subsystem 

27.3 

38. 8K 

TDMA  Subsystem 

1*0K 

240K* 

MAC  Subsystem 

33K 

33K 

Total  Cost 

483. 8K 

688. 5K 

Installation  and 

Integration  (40%) 

193. 52K 

275.4 

Total 

677. 32K 

964L 

For  .999  availability,  all  these  subsystems  are  redundant  with  automatic 
switchover. 


TABLE  F-7.  COST  OF  15  MBPS  BURST  RATE  TDMA  EARTH  STATION 

(in  thousands  of  dollars) 

AVAILABILITY 


.995 

.999 

7 meter  antenna 

33K 

33K 

500  LNA 

21K 

47. 5K 

Uplink  (600  watt  HPA  and 

45.1 

106K 

upconverter) 

Downlink  subsystem 

15K 

38. 8K 

TDMA  subsystem 

50K 

80K 

M&C  subsystem 

20K 

33K 

Total  cost 

184.1 

338.3 

Integration  and 

installation  (40%) 

73.7 

135.6 

Total 

258 

474 

TABLE  F-S.  COST  OF  S MBPS  BURST  RATE  EARTH  STATION 
On  thousands  of  dollars) 

AVAILABILITY 


.995 

.999 

7 meter  antenna 

33K 

33K 

looo  lna 

lOK 

24K 

Uplink  Subsystem 

39K 

92K 

Downlink  Subsystem 

15K 

38.8K 

TDMA  Subsystem 

40K 

60K 

M&C  Sjbsystem 

20L 

33K 

Component  Costs 

157K 

281K 

Integration  (40%)  and 
installation 

62.8 

112.4 

Total 

220K 

393.2 
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TABLED -9.  C-1 


ORIGINAL  PAQEJ3 
OF  POOR  QUAHTV 


I 


1.5  MBPS  SCPC  LINK  BUDGET 


DOWNLINK 


5 

7 

5 

80 

34 

34 

4.77  (3) 

8.45  (7) 

4.77  (3) 

10  dB 

4 

4 

57.1 

21.5  (7  carriers) 

25.2  (4  carriers) 

0.8 

0.8 

0.8 

199.5 

196.5 

196.5 

-6 

26 

23 

228.6 

228.6 

228.6 

61.8 

61.8 

61.8 

16.8 

17.1 

17.6 

3dB 

3dB 

3dB 

10.6 

10.6 

10.6 

4dB 

4 dB 

4dB 

^ • I • I • I • 


-4 


• 
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TABLE  F 


PARAMETERS 


EIRP  at  Saturation 

80 

Total  number  of  carriers 

24.9 

Required  input  backoff 

10  db 

Required  EIRP  per  channel 

45.1 

Tracking  Loss 

0.8 

Path  Loss 

199.5 

G/T 

-6 

Boltzman  Constant 

228.6 

Information  Bit  Rate 

48 

Channel  Eb/No 

19.3 

Allocated  receive  degradation 

3dB 

Required  channel  Eb/No 

8.4 

Margin 

8dB 

TABLE  F-11.  COST  OF  1.5  MBPS  SCPC  EARTH  STATIONS 
USING  5 METER  ANTENNA 
(in  thousands  of  dollars) 


AVAILABILITY 


.995 

.999* 

3 meter  antenna 

7 

7 

lOOO  LNA 

10 

24 

Uplink  subsystem  upconverter 
and  40  watt  HPA 

21 

36 

Downlink  subsystem 

13 

25 

1.5  MBPS  modem  (QPSK) 

12 

24 

Earth  station  cost 

60 

136 

Installation  and  integration  cost  (40%) 

24 

54.4 

TOTAL 

84 

190.4 

♦For  this  availability,  redundant  equipment  is  used. 


TABLE  F-12.  COST  OF  1.5  MBPS  SCPC  EARTH  STATIONS 
USING  7 METER  ANTENNA 
(in  thousands  of  dollars) 


AVAILABILITY 


.995 

.999* 

7 meter  antenna 

33 

33 

lOOO  LNA 

10 

24 

Uplink  and  subsystem  upconverter 
and  20  Watt  HPA 

7 

48 

Downlink  subsystem 

10 

25 

1.5  MBPS  QPSK  modem 

12 

24 

Earth  station  cost 

82 

154 

Installation  and  integration  cost  (40%) 

32.8 

61.6 

TOTAL 

115 

216 

♦For  this  availability,  redundant  equipment  is  used. 


TABLE  F-13.  COSTS  FOR  64  KBPS  SC  PC  EARTH  STATIONS 
USING  5 METER  ANTENNA 
(in  thousands  of  dollars) 


AVAILABILITY 


.995 

.999* 

5 meter  antenna 

7 

7 

lOOO  LNA 

10 

24 

Uplink  auid  subsystem  u|x:onverter 
and  5 watt  HPA 

12.5 

30 

Downlink  subsystem 

10 

25 

QPSK  modem 

6 

12 

Earth  station  cost 

45.5 

98 

Installation  and  integration  cost  (40%) 

18.2 

39.2 

TOTAL 

63.7 

137.2 

♦Redundant  earth  station. 


TABLE  F-14.  COSTS  FOR  6*  KBPS  SCPC  EARTH  STATIONS 
USING  7 METER  ANTENNA 
(in  thousands  of  dollars) 


AVAILABILITY 
.995  .999 

7 meter  antenna 

33 

33 

lOOO  LNA 

10 

24 

Uplink  and  subsystem  upconverter 
and  5 watt  HPA 

12.5 

30 

Downlink  subsystem 

10 

25 

QPSK  modem 

6 

12 

Earth  station  cost 

7 .5 

124 

Installation  and  integration  cost  (40%) 

28.6 

49.6 

TOTAL 

100 

173.6 

•Redundant  earth  station. 


TABLE  F-15.  EARTH  STATION  COSTS  FOR  ANALOG  VF  CHANNEL  SCPC 

On  thousands  of  dollars) 


AVAILABILITY 


.995 

.999* 

5 meter  antenna 

7 

7 

lOOO  LNA 

10 

24 

Uplink  and  subsystem  upconverter 
and  5 watt  HPA 

12.5 

30 

Downlink  subsystem 

10 

25 

IF  subsystem 

10.5 

21 

Earth  station  cost 

50 

107 

Installation  and  integration  cost  (40%) 

20 

42.8 

TOTAL 

70 

149.8 

•Fully  redundant  earth  station. 
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TABLE  F-16, 

. C BAND  CPS  COSTS  IN  THOUSANDS  OF  DOLLARS 

ES 

UPLINK 

DOWNLINK 

EARTH  STATION 

ES  INSTLATION 

U OF  CARRIERS 

TYPE 

CAPACITY 

B.R. 

R.R. 

AVLBLTY 

DESCRIPTION 

COST 

COST 

TOTAL 

PER  TRNSPNDR 

Lg. 

32  MBPS 

60  MBPS 

60  MBPS 

.995 

1 1 Meter  antenna,  50°  LNA 
3 KW  HPA 

483.8 

193.5 

677.5K 

1 

It 

II 

II 

• 

• 

.999 

Same 

688.5 

275.4 

964 

1 

2 o 

Med. 

6.3  MBPS 

15  MBPS 

15  MBPS 

.995 

7 M ant.,  50<>  LNA 

184.1 

73.7 

258 

2 ^29 

II 

.999 

600  W HPA 

tJ  O 
O 

II 

II 

II 

Same 

339.8 

135.6 

474.6 

2 o 

aj  F 

Srii. 

1.5  MBPS 

8 MBPS 

8 MBPS 

.995 

7 M ant.,  lOO®  LNA 
300  W HPA 

157 

62.8 

219.8 

3 0-0 

c;  > 
> D 

T1  •• 

1 

II 

II 

II 

.999 

Same 

281 

112 

393 

II  c 

OO 

w 

Sm 

1.5  MBPS 

SCPC 

SCPC 

.995 

(a)  5 M ant.,  100°  LNA 

60 

24 

84 

3 

40  W HPA 

If 

II 

1.5  MBPS 

1.5  MBPS 

.995 

(b)  7 M ant.,  100°  LNA 

82 

32.8 

115 

7 T-1  carr. 

20  W HPA 

II 

If 

II 

II 

.999 

(a)  5 M ant.,  100°  LNA 

136 

54.4 

190.4 

3 SCPC  carr. 

40  W HPA 

II 

II 

II 

II 

.999 

(b)  7 M ant.,  100°  LNA 

154 

61.6 

216 

7 T-1  carr. 

Mini 

1 VF 

SCPC 

SCPC 

.995 

5 M ant.,  100°  LNA 

45.5 

18.2 

63.7 

155  VF  arr. 

64  KBPS 

5 W 

If 

If 

Digital 
64  KBPS 

64  KBPS 

.999 

Same 

98 

39.2 

137.2 

155  VF  carr. 

1 Voice 

Analog 

.995 

5 M ant.,  100°  LNA 

50 

20 

70 

60  carriers 

channel 

SCPC 

5 W HPA 

per  trnspndr. 

.999 

Same 

107 

42.8 

149.8 

If 

TABLE  F-17.  KU-BAND  ANTENNA  COSTS 
(in  thousands  of  dollars) 


Antenna  Diameter 

5.5 

7.7 

10 

Cost 

60 

125 

135 

Frequency  Reuse 

15 

15 

15 

NOTE:  Antennas  of  diameters  greater 

than  or  equal  to 

7.7  meters  include  the 

cost  of  antenna  tracking. 


TABLE  F-18. 


Nonredundant 

Redundant 


KU-BAND  LOW  NOISE  AMPLIFIER  COSTS 
On  thousands  of  dollars) 


150OK 

21 

50 
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TABLE  F-19.  KU-BAND  HPA  COSTS  (IN  THOUSANDS  OF  DOLLARS) 


POWER 
(In  Watts) 

24 

40 

75 

W/R* 

20 

— 

— 

R*« 

50 

125 

200 

300 

400 

500 

31.5 

39 

40 

45 

— 

73 

86 

90 

102 

600 

700 

IKW 

2KW 

65 

— 

140 

220 

142 

— 

298 

558 

*N/R  - non  redundant 
**R  - redundant 


I 


I 


I 


TABLE  F-20.  FREQUENCY  CONVERTER  COSTS 
On  thousands  of  dollars) 


KU-BAND 


Upconverter  Downconverter 


NONREDUNDANT 

REDUNDANT 


10.5 

31.5 


TABLE  F-21.  THE  ATTENUATION  REQUIREMENT  FOR  VARIOUS  U.S.  ZONES  FOR 

KU-BAND  FREQUENCIES 


PROPAGATION  AVAILABILITY 


ZONE 

UPLINK 
14  GHz 

downlink 

12  GHz 

UPLINK 
14  GHz 

.9992 

downlink 

12  GHz 

1 

1.9 

2.7 

3.0 

4.1 

2 

2.3 

3.2 

5.7 

4.6 

3 

3.4 

2.9 

7.4 

6.5 

4 

5.6 

4.1 

10.8 

iO.l 

[^wnlink  margins  include  not  only  the  attenuation  due  to  rain  but  also  the 
required  to  compensate  for  an  increase  in  noise  temperature. 


margin 
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TABLE  F-22.  TDMA  APPROACH  LINK  BUDGET  SUMMARY  FOR  60  MBPS  RATE 


UPLINK 

DOWNLINK 

PARAMETER 

7 METER 

5 METER 

7 METER 

5 METER 

Transmitter  power 

26  (400  Watt) 

26  (400  Watt) 

Antenna  gain 

58.4 

55.5 

EIRP  (1.5  loss  6.9  backoff) 

81.5 

80.1 

43.5 

43.5 

Free  space  loss 

207.5 

207.5 

205.9 

205.9 

Tracking  loss 

1.2 

1.6 

0.8 

0.4 

G/T 

+ 1.6 

+ 1.6 

33.8 

31.4 

Boltzman  Constant 

228.6 

228.6 

228.6 

228.6 

60  MBPS  Information  Bit  Rate 

77.8 

77.8 

77.8 

77.8 

Channel  Eb/No 

26.4 

23.4 

21.4 

19.4 

Allocated  receive  degradation 

3dB 

3dB 

3dB 

3dB 

Eb/No  required 

10.6 

10.6 

10.6 

10.6 

Clear  Weather  Margin 

12.8 

8.8 

7.8 

5.8 

System  Eb/No 

20.2 

17.9 

^ 33 
'O  O 
P 5 


^5; 


TABLE  F-23  COST  OF  KU-BAND  60  MBPS  BURST  RATE  TDMA  EARTH  STATIONS 

(in  thousands  of  dollars) 


.995 


Antenna 

60  (5  meter) 

Uplink  subsystem 

116.5  (1) 

1500  LNA 

21 

Downlink  subsystem 

14.5 

TDMA  subsystem 

140 

M&C  subsystem 

33 

Earth  station  cost 

385 

Installation  and 
integration  (40%) 

145 

TOTAL 

539 

AVAILABILITY 


.999 

.999 

Rain  Zones  1,  2,  3 

Rain  Zone  4 

125  (7.7  meter) 

200 

(11  meter) 

156  (2) 

144 

(3) 

50 

50 

38.8 

38.8 

240 

240 

33 

33 

642.8 

705.8 

257.12 

282.32 

900 

988 

NOTE! 

1.  Uplink  subsystem  for  .995  availability  consists  of  redundant  400  watt  HPA 
and  an  upconverter. 

2.  Uplink  subsystem  consists  of  redundant  400  watt  HPA  redundant 
upconverter  and  uplink  equalization. 


3. 


Fully  redundant  uplink  with  300  watt  HPA. 
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TABLE  F-2^. 


12/14  GHz,  SATELLITE  LINK  BUDGET  SUMMARY  FOR  1.5  MBPS  RATE 


UPLINK  DOWNLINK 


PARAMETER 

7.7  METER 

5.5  METER 

5.5  METER 

5.5  METER 

EIRP  for  saturation 

89 

89 

43.4 

43.4 

Total  number  of  carriers 

4.77 

4.77 

4.77 

4.77 

Required  input  backoff 

7.5  dB 

7.5  dB 

1.5dB 

1.5  dB 

Required  EIRP  per  channel 

76.7 

76.7 

37.2 

37.2 

Free  space  loss 

207.5 

207.5 

205.9 

205.9 

Tracking  loss 

1.2 

1.6 

0.8 

0.4 

G/T 

1.6 

1.6 

33.8 

31.4 

Information  bit  rate  (1.5  MBPS) 

71.8 

71.8 

71.8 

71.8 

Channel  Eb/No 

26.4 

26.0 

19.4 

16.9 

Allocated  receive  degradation 

3dB 

3 dB 

3dB 

3dB 

Required  Eb/No  at  BER  of  10“^ 

10.6 

10.6 

10.6 

10.6 

Margin 

12.8 

12.4 

7.3 

5.5 

Boltzman  Constant 

228.6 

228.6 

228.6 

228.6 

System  Eb/No 

18.6 

16.11 

TABLE  F-25.  COST  OF  KU-BAND  15  MBPS  BURST  RATE  TDMA  EARTH  STATIONS 

(in  thousands  of  dollars) 


AVAILABILITY 


.995 

< 

.999 

.999 

Rain  Zones  1,  2,  3 

Rain  Zone  4 

Antenna 

60  (5.5  meter) 

125 

(7.7  meter) 

200 

(11  meter) 

Uplink  subsystem 

104.5  (1) 

146 

(2) 

146 

(2) 

150°  LNA 

21 

50 

(3) 

50 

(3) 

Downlink  subsystem 

14.5 

38.5 

38.5 

W&C  subsystem 

33 

33 

33 

15  MBPS  TDMA 

50 

80 

80 

Total  earth  station 
cost 

283 

517.8 

593 

Installation  and 
integration  (40%) 

113.2 

207.2 

237 

TOTAL 

396.2 

725 

830 

NOTE; 

1.  Uplink  subsystem  consists  ol  redundant  300  viatt  HPA  and  nonredundant 
upconverter. 

2.  Uplink  subsystem  consists  of  redundant  300 watt  HPA  and  redundant  upconverter . 

3.  Redundant  LNA. 


TABLE  F-26.  12/14  GHz  SATELLITE  LINK  BUDGET  SUMMARY  FOR  8 MBPS 


PARAMETERS 
Saturation  EIRP 
Number  of  carriers 
Required  backoff 
EIRP  available  ior  single  carriers 
Free  space  loss 
Tracking  loss 
G/T 

Boltzman  Constant 
Information  bit  rate  (8  MBPS) 
Channel  Eb/No 

Allocated  receive  degradation 
Required  Eb/No  at  BER  of 
Available  marg-.n 
System  Eb/No 


UPLINK 


7.7  METER 

5.5  METER 

S** 

89 

7 

7 

8 

8 

74 

74 

207.5 

207.5 

1.2 

1.6 

1.6 

1.6 

228.6 

228.6 

69 

69 

26.5 

26.1 

3 da 

3dB 

10.6 

10.6 

12.9 

12.5 

18.0 

17.5 

DOWNLINK 


7.7  METER 

5.5  METER 

43.4 

43.4 

7 

7 

3 

3 

33.4 

33.4 

205.9 

205.9 

0.8 

U.4 

33.8 

31.4 

228.6 

228.6 

69 

69 

20.1 

18.1 

3dB 

3dB 

10.6 

10.6 

6.5 

4.5 

TABLE  P-27.  COST  OF  KU-BAND  S MBPS  BURST  RATE  TOMA  EARTH  STATIONS 

(in  thousands  of  dollars) 


AVAILABILITY 


.995 

• 

999 

.999 

Rain  Zones  If  2,  3 

Rain  Zone  4 

Antenna 

125  (7.7  meter) 

145 

(11  meter) 

200 

(13  meter) 

Uplink  subsystem 

87.5  (1) 

92.2 

(2) 

92.2 

(2) 

1500  lNA 

21 

50 

(3) 

50 

(3) 

Downlink  subsystem 

14.5 

38.8 

38.8 

M&C  subsystem 

33 

33 

33 

8 MBPS  TDMA 
terminal 

40 

60 

60 

Earth  station  cost 

321 

419 

474 

Integration 

128.4 

167.6 

189.6 

TOTAL 

449.4 

586.6 

663.6 

NOTE; 

Ti  uplink  subsystem  consists  of  upconverter  and  redundant  100  watt  HPA. 

2.  The  uplink  subsystem  consists  of  fully  redundant  upconverters  and  25  watt 
HPA. 


3.  Fully  redundant  LNA 
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MB 


PARAMETER 


TABLE  F-2«.  KU-BAND  1.5  MBPS  SCPC  15  CARRIERS 

uplink DOWNLINK 

7.7  METER  5.5  METER  7.5  METER  5.5  METER 


Uplink  EIRP  for  Transponder  Saturation 

89.0 

89.0 

43.4 

43.4 

Total  number  of  carriers 

12.0 

12.0 

12.0 

12.0 

Required  input  backoff 

10  dB 

10  dB 

4.0 

4.0 

Required  EIRP  per  channel 

67  dB  (64  dB) 

64  dB 

27.4 

27.4 

Path  loss 

207.5 

207.5 

205.9 

205.9 

Tracking  los 

1.2 

1.6 

0.8 

0.4 

G/T 

1.6 

1.6 

33.8 

31.4 

Boltzman  Constant 

228.6 

228.6 

228.6 

228.6 

Information  bit  rate  (1.54<»  MBPS) 

61.8 

61.9 

61.9 

61.9 

Channel  Eb/No 

23.7 

23.2 

21.2 

19.2 

Allocated  receive  degradation 

3dB 

3dB 

3dB 

3dB 

BER  = (10"6)  required  Eb/No 

10.6 

10.6 

10.6 

10.6 

Margin 

10.1 

9.8 

7.6 

5.6 

System  Eb/No 

19.3 

17.7 
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TABLE  F-29.  SCPC  VF 


Number  of  carriers  562 


For  VD  BER  of  10"^  is  enough 


uplink DOWNLINK 


PARAMETER 

7.5  METER 

5.5  METER 

7.5  METER 

5.5  METER 

Uplink  EIRP  for  transpornier  saturation 

89.0  dBw 

89.0  dBw 

43.4 

43.4 

Total  number  of  carriers 

27.5  dB 

27.5 

27.5 

27.5 

Required  input  backoff 

10.0  dB 

10.0  dB 

4.0  dB 

4.0  dB 

Required  EIRP  per  channel 

51.5 

51.5 

11.9 

11.9 

Path  loss 

207.6 

207.5 

205.9 

205.9 

Tracking  loss 

1.2 

1.6 

0.8 

0.4 

G/T 

1.6 

1.6 

33.8 

31.4 

Boltzman  Constant 

228.6 

228.6 

228.6 

228.6 

Information  bit  rate  (64  KBPS) 

48 

48 

48 

48 

Channel  Eb/No 

25 

24.6 

19.6 

17.6 

Allocated  receive  degradation 

3dB 

3dB 

3dB 

3dB 

Required  Eb/No 

10.6  (BER  10-6) 
8.4  (BER  10-^) 

10.6 

10.6 

10.6 

Available  Margin  BER  10~6 

11.4 

11 

6 

4 

Available  Margin  BER  10~^ 

13.6 

13.2 

8.2 

6.2 

TABLE  F-30.  COST  OF  KU-BAND  1^  MBPS  SCPC  EARTH  STATIONS 

(in  thousands  of  dollars) 


AVAILABILITY 

.995 

.999 

.999 

Rain  Zones  1,  2,  3 

Rain  21one  4 

Antenna 

60  (5.5  meters) 

125  (7.7  meters)  145 

(11  meter) 

Uplink  subsystem 

64.5  (1) 

56.7  (2) 

56.7 

(2) 

LNA 

21 

50  (3) 

50 

(3) 

Downconverter 

14.5 

38.5 

38.8 

1.5  MBPS  QPSK 
modem 

12 

24 

24 

Earth  station  cost 

172 

282.5 

302.5 

Integration  and 
installation  (40%) 

68.8 

113 

121 

TOTAL 

240.8 

395.5 

423.5 

NOTE; 

1.  Uplink  subsystem  consists  of  upconverter  and  redundant  24  watt  HPA. 

2.  The  uplink  subsystem  consists  of  fully  redundant  upconverters  and  10  watt 
HPA. 


3.  Fully  redundant  LNA. 


TABLE  F-31.  COST  OP  KU-BAND  6%  KBPS  SCPC  EARTH  STATIONS 

Cbi  ttiousands  of  dollars) 


AVAILABILITY 

.995 

.999 

.999 

Rain  Zones  1,  2,  3 

Rain  Zone  4 

Antenna 

50  (5.5  meters) 

125  (7.7  meters)  145 

(11  meter) 

Uplink  subsystem 

34.5  (1) 

56.7  (2) 

56.7 

(2) 

LNA 

21 

50  (3) 

50 

(3) 

Downconvertet 

14.5 

38.8 

38.8 

QPSK  nnodem 

6 

12 

12 

SCPC  earth 
station  cost 

136 

288.5 

308.5 

Integration  and 
installation  (40%) 

54.4 

155.4 

123.4 

TOTAL 

190 

404 

431.9 

NOTE: 

T.  Dplink  subsystem  consists  of  upconverter  and  redundant  HPA. 

2.  The  uplink  subsystem  consists  of  fully  redundant  upconverters  and  10  watt 
HPA. 


3.  Fully  redundant  LNA. 
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TABLE  F-32.  KU  BAND  CPS  ES  COSTS  IN  THOUSANDS  OF  DOLLARS 


Rate  in  MBPS 


ES 

Capacity 

Earth  Station 

ES 

Instlation 

It  of  Carriers 

lype 

Approach  Uplnk  Dnlnk 

Avlbltv 

Description 

Cost 

& Intejsrtn 

Total 

per  Trnspndr 

Lg. 

32  MBPS 

TDM 

60 

60 

.995 

5 Meter  antenna 
1500  lnA  42  Watt  HSA 

385 

154 

539 

single  carrier 

Lg. 

II 

II 

II 

II 

.999 

7.7  M Antenna 
Redundant  Earth  Station 
(Rain  Zones  1,2,  3) 

642.8 

257.12 

900 

If 

Lg. 

II 

II 

II 

II 

.999 

Same  as  above 
with  1 1 meter  antenna 

705.8 

282.32 

988 

If 

Med. 

6.3  MBPS 

TDMA 

60 

60 

.995 

5.5  Meter  antenna 
1500  lNA  42  Watt  HSA 

385 

154 

539 

single  carrier 

Med. 

If 

It 

II 

II 

.999 

7.7  M ant.,  42  WHSA 
1500  LNA  (FR)  RZ  1,  2,  3 

642.8 

257.12 

900 

II 

Meet. 

Sm. 

If  II 

For  TDMA  approach  i 

" " .999  Same  as  above  but  with 

1 1 M ant.  for  RZ  4 

the  costs  are  same  as  given  above 

705.8 

282.32 

988 

If 

Med.  & 
Sm. 

6.3/ 1.5 

TDMA 

15 

15 

.995 

5.5  M Ant.  300  WHPA 
1500  LNA 

283 

113.2 

396.2 

3 carriers 

II 

II 

II 

II 

It 

.999 

7 M ant.,  300  WHPA 
1500  LNA  (RZ  1,2,  3) 

:»i7.8 

207.2 

725 

II 

II 

11 

It 

II 

II 

.999 

IIM  ant,  300  WHPA 

593 

237 

830 

II 

Sm/ 

Mini 

11 

1.5  MBPS 

II 

TDMA 

II 

8 

II 

8 

If 

.995 

.999 

7.7  M ant,  12  WHPA 
1500  LNA 

1 1 M ant,  25  WHPA 
1500  LNA  (RZ  1,  2,  3) 

321 

419 

128.4 

167.6 

449.4 

585.6 

5 carrier  per  q o 
transponder  :o 

Si 

II 

11 

II 

II 

II 

.999 

1 3 M ant.  for  RZ  4 

474 

189.6 

663.6 

••  ^ ^ 
O *D 
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TABLE  F-32.  KU  BAND  CPS  ES  COSTS  IN  THOUSANDS  OF  DOLLARS 


Rate  in  MBPS 


ES 

Type 

Capacity 

Approach  Uolnk  Dnink  Avlbltv 

Earth  Station 
Description 

ES 

Cost 

Instlation 
& Intesrtn 

Total 

# of  Carriers 
per  Tmsondr 

Sm. 

1.5  MBPS 

SCPC 

1.5 

1.5 

.995 

5.5  M ant.,  25  WHPA 

172 

68.8 

240.8 

16  T-1  carriers 

tt 

n 

II 

It 

II 

.999 

1500  LNA 

7 M ant.,  RZ  1,  2,  3 

282.5 

113 

395.5 

N 

n 

ti 

tt 

II 

II 

.999 

1 1 M ant.,  RZ  4 

302.5 

121 

423.5 

Mini 

64  KBPS 

SCPC 

64 

64 

.995 

5.5  M ant,,  10  WHPA 

136 

54.4 

190 

5 62  carriers 

•• 

tf 

M 

KBPS 

tt 

KBPS 

n 

.999 

1500  lNA 

7 M ant.  for  RZ  1,  2,  3 

288.5 

115.4 

404 

N 

n 

If 

tf 

ft 

It 

.999 

1 1 M ant.  for  RZ  4 

308., 

123.4 

431.9 

M 

sg 
s 

o 

aot 


Q 

z 

> 


o -D 
£ 3S 

cS 


«'  « * 


fV  I 
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TABLE  F-33.  CPS  SYSTEM  CHARACTERISTICS 


EARTH 

STATION 

CAPACITY 

32  MBPS 

6.3  MBPS 


UPLINK 

RATE 

128  MBPS 

32  MBPS 


DOWNLINK 

RATE 

256  MBPS 

128  MBPS 


APPROACH 


TDMA 


TDM  A 


EIRP/BEAM 


66  dBw 


66  dBw 


G/T  PER 
BEAM 

18  dB/OK 

18dB/°K 


BEAM  WIDTH 


Same  for  up 
euxi  downlink 


MBPS 

KBPS 


32  MBPS 
8 MBPS 


128  MBPS 
128  MBPS 


TDMA 


TDMA 

FDMA 


66  dBw 


66  dBw 
61  - 49  dBw 


18  dB/°K 

18  dB/OK 
18-6  dB/OK 


1.5 

0.064 


1.5 

0.064 


FDMA 

FDMA 


Hybrid 

Hybrid 


61  - 49  dBw 
61  - 49  dBw 


66  dBw 


66  dBw 


66  dBw 


18-  6 dB/OK 
18-6  dB/OK 


18-6  dB/OK 


uplink 

0.30  downlink 


I ,J, i 


TABLE  F-34.  RAIN  ATTENUATION  IN  dB  FOR  SATELLITE  AT  90OW 

(SINGLE  LINK) 


(20  GHz) 


Zone 

Elevation 

Angle 

0.01 

Percent  of  the  Time  Attenuation  is  Exceeded 
0.05  0,1  0.5 

1.0 

B 

35 

13 

6 

4 

1 

1 

C 

30 

20 

& 

5 

1 

1 

Di 

40 

23 

9 

6 

2 

1 

D2 

45 

28 

12 

8 

3 

1 

D3 

50 

36 

17 

12 

3 

2 

E 

55 

55 

29 

20 

4 

2 

F 

40 

17 

6 

4 

2 

1 

(30  GHz) 


Zone 

Filevation 

Angle 

0.01 

Percent  of  the  Time  Attenuation  is  Exceeded 
0.05  0.1  0.5 

1.0 

B 

35 

29 

13 

9 

3 

2 

C 

30 

45 

17 

11 

3 

2 

Dl 

40 

50 

21 

14 

u 

2 

D2 

45 

63 

28 

18 

6 

3 

D3 

50 

80 

39 

27 

8 

4 

E 

55 

120 

64 

43 

10 

4 

F 

40 

37 

13 

9 

4 

2 
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TABLE  F-35.  LINK  BUDGET  FOR  LARGE  KA  BAND  EARTH  STATION 
UPLINK  = 128  MBPS  DOWNLINK  = 256  MBPS 


UPLINK 

DOWNLINK 

ITEM 

27.5  GHz 

17.7  GHz 

Transmitter  Power 

10  db  (10  Watts) 

Transmitter  Gain 

61.2  ddb 

EIRP  (pointing  loss  + 2 db  line  losses) 

69.9  dbw 

66  (fi>w 

Free  Space  Loss 

213. 

209.2  db 

Atmospheric  Loss 

0.6 

0.8  db 

(G)/T  Sat.  db/ok 

18.0 

27.8  db/ok 

Boltzman  constant 

228.6 

228.6 

Info  bit  rate 

81.0 

84 

Channel  Eb/No 

18.9 

25.4 

Allocated  Rx  degradation 

3.0 

3.0 

Eb/No  required  at  10~6 

10.6 

10.6 

Clear  weather  margin 

(5.3) 

(11.8) 

20  db  is  maximum 

10  db  is  probably 

useful  margin. 

maximum  useful 
margin. 

Mt-sl 


1 
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TABLE  F-36.  ACHIEVABLE  AVAILABILITY  WITH  ADAPTIVE  FEC 
AND  ADAPTIVE  POWER  CONTROL 


TYPE  OF  EARTH  STATION  LINK 


ENVIRONMENT 

LARGE  EARTH  STATION 

SMALL  & MEOIUM 

MINI 

UPLINK 

OOWNLINK 

UPLINK 

DOWNLINK 

UPLINK  DOWNLINK 

Clear  Weather 

5.3 

11.8 

5.2 

11.2 

4.7  7.7 

Uplink  limited  ••  class  2 to 
all  zones  except  02,  03,  & E 

Uplink  limited  - class  2 to 
all  zones  except  02,  03,  & E 

Uplink  limited  - class  2 to 
all  zones  except  D2,  D3,  & E 

Qear  Weather  + Hf.l  11.8* 

FEC  of  8.2  db 

Class  2 to  all  except  D3,  E 
Class  1 to  all  except  D2,  D3,  E 


Hf.O  11.2* 

Class  2 to  aJl  except  03,  E 
Class  1 to  all  except  D2,  D3,  E 


13.5  7.7* 

Class  2 to  all  except  03,  E 


Qear  Weather,  20.0  11.8** 

FEC,  & Power 

Boost  Class  2 to  all  except  E 

Class  1 to  all  except  D3,  E 


20.0  11.2**  20.0  10.0** 

Class  2 to  all  except  E Class  2 to  all  except  E 

Class  1 to  all  except  03,  E Class  1 to  all  except  02,  03,  E 


Class  1 = 0.999  end-end  availability 
Class  2 = 0.995  end-end  availability 

* Adding  FEC  would  exceed  the  10  db  practical  downlink  margin. 
**Total  margin  limited  to  about  10  db. 


O TJ 
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TABLE  F-37.  LINK  BUDGET  FOR  SMALL  AND  MEDIUM  KA  BAND  EARTH  STATIONS 


UPLINK  BR  = 32  MBPS 


DOWNLINK  BR  = 128  MBPS 


ITEM 

UPLINK 
27.5  GHz 

DOWNLII 
17.7  GF 

Transmitter  Power  (dbw) 

10  db  (10  Watts) 

Transmitter  Antenna  Gain  db 

56.8 

Pointing  Loss  db 

1.0  db 

EIRP  with  2 db  line  loss  dbw 

63.8 

( ^ dbw 

Free  Space  Loss  db 

213 

209 

Atmospheric  Loss  db 

0.6 

0.8 

(G)/T  Sat  dbA>k 

18  db 

24 

Pointing  and  Diplexer  Loss 

3.0 

3.0 

Boltzman  Constant 

228.6 

228.6 

Info  Bit  Rae 

75.0 

81 

Channel  Eb/No 

18.8 

24.8 

Allocated  Receive  Degradation 

3.0 

3.0 

Eb/No  Required 

10.6 

10.6 

Clear  Weather  Margin 

5.2 

11.2 

901-d 


TABLE  F-3S.  VJNK  BUDGET  FOR  MINI  KA-BAND  EARTH  STATION 
UPLINK  BR  = 8 MBP5  DOW^’LINK  BR  = 128  MBPS 


ITEM 

UPLINK 
27.5  GHz 

DOWNLINK 
17.7  GHz 

Transmitter  Power  dbw 

7db 

Transmitter  Antenna  Gain 

53.3 

Pointing  Loss 

1 db 

EIRP  with  2 db  Line  Loss 

57.3 

66  dbw 

Free  Space  Loss 

213 

209 

Atmospheric  Loss 

0.6 

0.8 

(G)/T  Sat  db/ok 

18 

20.5 

Pointing  Diplexer  Loss 

3 

3 

Boltzman  Constant 

228.6 

228.6 

Info  Bit  Rate 

69.0 

81.0 

Channel  Eb/No 

18.3 

21.3 

Allocated  Receiver  Degradation 

3 

3 

Eb/No  Required 

10.6 

10.6 

Clear  Weather  Margin 

4.7 

7.7 

20  db  is  maximum 
useful  margin 


TABLl  F-39.  KA-BAND  TERMINAL  COSTS  (19S0  $K) 


FDMA 

TDMA 

COST  (W/N*) 

CAPACITY 

COST 

CAPACITY 

HIGH  (32  MBS) 

969/830 

238 

330 

440 

MED  (6.3  MBS) 

471/359 

68 

233 

88 

LOW  (1.5  MBS) 

329/165 

14 

208 

22 

MINI  (65  KBS) 

95/85 

1 

109 

1 

*W  - 1.2  degree  spacecraft  beams 
N - 0.3  degree  spacecraft  beams 


TABLE  F-#0.  PRIMARY  OPERATIONAL  SATELLITE  CHARACTERISTICS  (C-BAND) 


PARAMETER 
Lai^ch  vehicle 

Satellite  mission  life/design  life 
North-south  stationkeeping  accuracy 
East-west  stationkeeping  accuracy 
Eclipse  capability 
Stabilization 

RF  output  power  per  TWTA 
Communications  channelization 
Communications  EIRP  per  transponder 
Communication  receive  G/T 
6/4  Communications  frequencies 
Transmit 
Receive 
TT&C  EIRP 

TT&C  receive  G/T 

TT&C  frequencies 
Telemetry 
Command 

Communications  polarization 
Transmit 

Receive 

TT&C  polarization 
Telemetry 


TYPE  OR  VALUE 

Delta  3910/PAM 
8.5  years,  minimum/ 10  years 
+0.10 
+0.10 

100%  (24  channels) 

Spin  stabilized 
8 watts 

24  operational  36  MHz  transponder  channels 
CONUS:  34dBW 
CONUS:  -7.2dB/K 

3.7  to  4.2  GHz 

5.925  to  6.425  GHz 

7.9  dBW,  reflector  antenna 

5.0  dBW,  bicone  antenna 

-23.3  dB/K,  reflector  antenna 

-43.4  dB/K,  bicone  antenna  worst  case 

4198  MHz 

5.923  to  5.930  GHz,  transfer  orbit 
6.420  to  6.425  GHz,  on-station 

1 2 channel  linear  horizontal, 

12  channel  linear  vertical 
12  channel  linear  vertical, 

1 2 channel  linear  horizontal 


Transfer  orbit  vertical 
On-station,  horizontal 
Transfer  orbit  horizontal 
On-station,  vertical 


Command 


TABLE  F-*l.  REPRESENTATIVE  SPACECRAFT  WEIGHT  BUDGET  (C-BAND) 


Subsystem  Identification 

Weight,  lb 

Launch  vehicle  (Delta  3910/PAM)  payload 

2380 

AKM  consumables 

1076 

Hydrazine  (includes  8.5  yr  stationkeeping) 

274 

Dry  satellite 

1030 

Communications  (include  antenna) 

256 

Reaction  control  (dry) 

29 

Attitude  control 

52 

Thermal  control 

44 

Telemetry,  tracking,  and  command 

59 

AKM  case  at  burnout 

64 

Structure 

200 

Electrical  power  (includes  harness) 

274 

Balance  and  miscellaneous 

12 

Contingency 

40 
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TABLE  F-#2.  CHANNEL  CENTER  FREQUENCY  ASSIGNMENTS  (C-BAND) 


Earth-to-Space 

Soace-to-Earth 

Assigf^ 
'req.  MHz 

Polarization* 

Assigned 
Freq.  MHz 

Polarization* 

5945 

V 1 

3720 

H 1 

5965 

H 1 

3740 

V 1 

5985 

V2 

3760 

H 2 

6005 

H 2 

3780 

V 2 

6025 

V3 

3800 

H 3 

6045 

H 3 

3820 

V 3 

6065 

V4 

3840 

H 4 

6085 

H 4 

3860 

V 4 

6105 

V 5 

3880 

H 5 

6125 

H 5 

3900 

V 5 

6145 

V6 

3920 

H6 

6165 

H 6 

3940 

V6 

6185 

V 7 

3960 

H 7 

6205 

H 7 

3980 

V 7 

6225 

V 8 

4000 

H 8 

6245 

H 8 

4020 

V 8 

6265 

V 9 

4040 

H 9 

6285 

H 9 

4060 

V9 

6305 

V 10 

4080 

H 10 

6325 

H 10 

4100 

V 10 

6345 

V 11 

4120 

H 11 

6365 

H 11 

4140 

V 11 

6385 

V 12 

4160 

H 12 

6405 

H 12 

4180 

V 12 

TABLE  F-«3.  PIUMARY  OPERATIOI^  SATELLITE  CHARACTERISTICS  (KU-BAND) 


PARAMETER 

Satellite  mission  life/design  life 
North  Soutii  station  keeping  accuracy 
East  West  station  keeping  accuracy 
R F output  power  per  TWTA 
Communication  Channelization 

Communication  EIRP/Transponder 
Communication  Receive  c/t 
12/14  ccHnmunication  frequencies 
Transmit 
Receive 


10  years 

+0.05 

+0.05 

20  watt/30  watt 
16  operational,  54  MLZ 
transponder  channels. 
40-47  dbw 
+1.6  db/op 


11.7  - 12.2  GLZ 
14  to  14.5 
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TABLE  F-##.  REPRESENTATIVE  SPACECRAFT  WEIGHT  BUDGET  (KU-BAND) 


Svh  System  Identification 


WeiRht 


Total  lift  off  weight 

2769 

lbs. 

Commtaiication  payload  weight 

300 

lbs. 

Bus  Sub  System  weight 

849 

lbs. 

Total  Propellent 

290 

lbs. 

AKM  expendables 

1295 

lbs. 

Margin 

3611 

lbs. 

rn  rn  rn  ^ i 


TABLE  F-*5.  CANDIDATE  3 and  5 GBPS  CPS  SYSTEM  CHARACTERISTICS  (KA-BAND) 


NO.'FIXEO  BEAMS 
NO.  SCANNING  BEAMS 
BCAMWIDTH 
^RP  (PER  BEAM) 

G/T  (PER  BEAM) 

UPLINK  RATE  (MBPS) 
DOWNLINK  CHANNEL  RATE 
ERROR  CONTROL 
COVERAGE  (%  CONUS) 


3 GBPS 


TDMA 

FDMA 

HYBRID 

20 

20 

6 

G 

0.3® 

0.31.2® 

0.3-1 .2®/0.3® 

6G  cIBW 

C1-49dBW 

66  dBW 

lOdO/K 

1B6dB/K 

18  6 dD/K 

8.  32,  128 

0.064,1.5, 6.3 

0.064, 1.5,  6.3 

128.  256 

0.064,1.5,6.3 

128,  256 

FEC 

POWER 

FEC,  POWER 

GO 

60 

60 

TOMA 


5 GBPS 


FDMA 


20 

20 

10 

10 

0.3® 

0.31.2® 

0.3-1. 2®/0.3® 

66  dBW 

61-49  dBW 

66  dBW 

18dB/K 

18-6  dO/K 

18-6  dB/K 

8, 32,  128 

0.064,  1.5,  6.3 

0.064,  1.5,  6.3 

128,  256 

0.064,  1.5.  6.3 

120,  256 

FEC 

. POWER 

FEC,  POWER 

65 

65 

65 

TABLE  F-#6.  30/20  GHz  CPS  SYSTEM  SPACECRAFT  WEIGHT  AND  POWER  ESTIMATES 


3Gbpt 

BGfapi 

lOGbp* 

TOMA 

FDMA 

HYBRID 

TDMA 

FOMA 

HYBRID 

COMPOSITE 

PAYLOAD 
PWR  (WATTS) 

1206 

2802 

4122 

1775 

3628 

6835 

2446 

WT* 

334 

1692 

1749 

551 

2462 

2860 

887 

ACS. 

WT 

120 

130 

130 

123 

136 

140 

126 

TT&C 

WT 

82 

122 

128 

90 

146 

168 

98 

T/C 

¥fT 

17 

41 

41 

22 

51 

66 

28 

EPS 

WT 

583 

1098 

1382 

767 

1414 

2238 

820 

STRUCTURAL 

WT 

250 

1100 

1150 

420 

1260 

1300 

666 

PROPELLANT 

WT 

870 

2108 

2270 

1109 

2640 

3137 

1380 

Wq  (LBS) 

2094 

6070 

5465 

2871 

6356 

7836 

3332 

Wbol**-BS) 

2064 

7178 

7735 

3780 

6996 

10972* 

4712 

*WT  - WEIGHT  IN  POUNDS 

Wq  - TOTAL  DRY  WEIGHT  OF  SPACECRAFT  (INCLUDES  ANTENNAS  AND  RCS  DRY  WEIGHT) 

Wool  * total  weight  of  spacecraft  beginning  of  life 
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TABLE  F>«7.  KA-BAND  CPS  SPACE  SECyENT  COSTS 
IN  MILLiONS  OP  DOLLARS 


r 

r 

r 


3 Gbps  TDMA 


NR  180 

R X 2 80 

Laixtch  XI  24 

MCF  40 

TOTALS  324 


5 Gbos  TDMA 

10  Gbos  TDMA 

220 

280 

100 

140 

24 

24 

40 

40 

384 

484 

NR  (spacecraft,  propulsion,  integration) 

R (spacecraft,  propulsion,  integration)  x 2 

MCF  (Master  Control  Facility  NR  + R) 
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TABLE  F-«.  INITIAL  INVESTMENT  U4  MILLIONS  OF  DOLLARS 
FOR  KA-BAND  CPS  SYSTEM 


COST 

3 GBPS  TDM A 

NR 

180.0 

Rx  2 

80.0 

Launch  x 1 

24.0 

MCF 

40.0 

Insurance  Cost 

10.9 

TOTALS 

334.9 

5 GBPS  TDMA 

10  GBPS  TDMA 

220.0 

280.0 

100.0 

140.0 

24.0 

24.0 

40.0 

40.0 

12.6 

16.0 

396.6 

500.0 

The  above  does  not  include  O&M  costs  which  is  2 million  dollars/year 


TABLE  P-#9.  6 GHz  DIGITAL  RADIO  TERMINAL 
(in  thousMids  of  dollars) 


I 

I 

I 

V 


fl  . 

r 

ITEM 

COST 

1 . 

Radio  Equipment 

52.0 

I 

Fault  and  Alarm  System 

9.0 

1 

Antenna  and  Waveguide 

10.0 

r 

Civil  Works 

12.0 

r 

Tower 

17.0 

1 

Power 

11.0 

r 

Land/Site  (Acquisition) 

3.0 

I 

Field  Survey  and  FCC  Coordination 

7.0 

1 

Miscellaneous  (Documentation,  etc.) 

19.0 

Test  Ecpjipment 

25.0 

Spares 

20.0 

Installation 

39.0 

1 

TOTAL 

224.0 

I 

1 

[ 

I 

1 


T\BLE  P-30.  6 GH*  DIGITAL  RADIO  REPEATER 
On  thousands  of  cbllars) 


ITEM 

COST 

Radio  Equipment 

10<».0 

Fault  and  Alarm  System 

5.1 

Antenna  and  Waveguide 

16.0 

Civil  Works 

32.0 

Tower  and  Buildings 

36.0 

Power 

13.0 

Land  and  Acquisition 

2k.O 

Site  Selection  and  FCC 

7.0 

Miscellaneous  (Documentation,  etc.) 

10. 0 

Test  Equipment 

5.0 

Spares 

10.6 

Installation 

6».3 

TOTAL 

327.0 
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TABLE  P-51.  COSTS  OP  DIGITAL  MULTIPLEX  EQUIPMENT  ONSTALLEO) 

On  thoumidt  of  dollars) 


ITEM 


COST 


Digital  Muitipiexer 

Common  Ec^ipment  (M13  MUX) 

20 

OS2  Interface  (14  DS2) 

17 

DSl  Interface  (56  DSI) 

22 

D3  Banks  (56  DSl) 

476 

56  KPS  Channels  (1344  Channels) 

1»612 

VF  Channels  (1344  Channels) 

162 

TABLE  F-«.  90  MBPS  DIGITAL  RADIO  ANNUAL  COSTS  PER  CHANNEL 

(in  thousands  of  dollars) 


i 

t 

I 


DISTANCE 

(KM) 

DS2 

DSl 

56  KBPS 

VF 

100 

26.0 

6.8 

1.3 

0.6 

200 

(»1.8 

10.5 

1.5 

0.8 

300 

64.3 

16.1 

1.7 

1.0 

400 

79.2 

20.0 

1.8 

1.2 

500 

101.6 

25.5 

2.1 

1.4 

600 

116.6 

29.2 

2.2 

1.5 

700 

139.0 

35.0 

2.5 

1.8 

800 

154.0 

38.5 

2.6 

1,9 

900 

183.8 

46.0 

2.9 

2.2 

1000 

198.7 

49.7 

3.1 

2.4 

2000 

385.6 

96.5 

5.0 

4.3 

3000 

572.5 

143.2 

7.0 

6.3 

• * 


» » 


* * 


T 

• i 

.1 


TABLE  F-53.  90  MBPS  FIBER  OPTIC  SYSTEM  COSTS 
(in  thousMMte  of  doltars) 


i.  Basic  Terminal 


Optical  Terminal 

29.0 

Fault  and  Alarm  System 

8.0 

Power  System 

i6.0 

Test  Equipment 

20.0 

Spares 

8.0 

Miscellaneous 

10.0 

Installation 

24.0 

TOTAL 

115.0 

2.  Repeater  Location 
Optical  Rcpr  cter 
Charger  and  Batteries 
Enclosure 
Installation 


32.0 

1.5 

3.5 

13.0 


TOTAL 


60.0 


3.  Cable 
Material 
bista  nation 
Large  City 
Suburbs 
Rural 


3.8  per  KM 

10.0  per  KM 

7.0  per  KM 

3.0  per  KM 
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TABLE  F-H.  ANNUAL  COSTS  OF  90  MBPS  FIBER  OPTIC 

(in  thomwids  of  dollars) 


DISTANCE 

DS2 

DSl 

56  KBPS 

VF 

100 

64.0 

16.0 

1.9 

1.1 

500 

28S.0 

72.0 

4.27 

3.4 

1000 

567.0 

142.0 

7.2 

6.3 

1500 

846.6 

212.0 

10.1 

9.2 
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TABLE  F-55.  ANNUAL  COST  (USER-TO-USER)  USING  90  MBPS  FIBER  OPTIC  SYSTEM 


DISTANCE 

DSl 

56  KBPS 

9.6  KBPS 

4.8  KBPS 

2.4  KBPS 

VF 

100 

65.4 

17.4 

3.7 

2.1 

1.3 

1.3 

500 

289.4 

73.4 

4.2 

2.3 

1.4 

3.6 

1000 

568.4 

143.4 

4.8 

2.6 

1.5 

6.5 

1500 

848.0 

213.4 

5.4 

2.9 

1.6 

9.4 

IIGINAL  PAGE  IS 
POOR  QUALITY 
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TABLE  F-56.  ANNUAL  COST  (USER-TO<USER)  USING  90  MBPS  RADIO 


DISTANCE 

DSl 

56  KBPS 

9.6  KBPS 

4.8  KBPS 

2.4  KBPS 

VF 

100 

8.2 

2.7 

3.6 

2.1 

1.2 

0.8 

200 

11.9 

2.9 

3.7 

2.1 

1.2 

1.0 

300 

17.5 

3.1 

3.7 

2.1 

1.2 

1.2 

400 

21.4 

3.2 

3.7 

2.1 

1.3 

1.4 

500 

26.9 

3.5 

3.8 

2.1 

1.3 

1.6 

600 

30.6 

3.6 

3.8 

2.2 

1.3 

1.7 

700 

36.4 

3.9 

3.9 

2.2 

1.3 

1.8 

800 

39.9 

4.0 

3.9 

2.2 

1.3 

1.9 

900 

47.4 

4.3 

3.9 

2.2 

1.3 

2.4 

1000 

51.1 

4.5 

4.0 

2.2 

1.3 

2.6 

2000 

97.9 

6.4 

4.4 

2.2 

1.4 

4.5 

3000 

>44.6 

8.4 

4.8 

2.6 

1.5 

6.5 

I 


\ 
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TABLE  F-37,  DIGITAL  RADIO  COSTS 
(In  Thousands  of  Dollars  per  Channel  per  Year) 


DISTANCE 

DS2 

DSl 

56  KBPS 

VF 

1990 

2000 

1990 

2000 

1990 

2000 

1990 

2000 

100 

19.5 

16.6 

4.1 

3.5 

1.0 

0.9 

0.5 

0.4 

200 

31.4 

26.7 

7.9 

6.7 

1.1 

0.9 

0.6 

0.5 

300 

48.2 

41.0 

12.1 

10.3 

1.3 

1.1 

0.8 

0.7 

400 

59.4 

50.5 

15.0 

12.8 

1.4 

1.2 

0.9 

0.8 

500 

76.2 

64.8 

19.1 

16.2 

1.6 

1.4 

1.1 

0.9 

600 

87.5 

74.4 

21.9 

18.6 

1.7 

1.5 

1.1 

0.9 

700 

104.3 

88.7 

26.3 

22.4 

1.9 

1.6 

1.4 

1.2 

800 

115.5 

98.2 

29.0 

24.6 

2.0 

1.7 

1.4 

1.2 

900 

137.9 

117.2 

34.5 

29.3 

2.2 

1.9 

1.7 

1.4 

1000 

149.0 

126.7 

37.3 

31.7 

2.3 

2.0 

1.8 

1.5 

2000 

289.2 

245.8 

72.4 

61.5 

3.8 

3.2 

3.2 

2.7 

3000 

429.5 

365.1 

107.4 

91.3 

5.3 

4.5 

4.7 

4.0 

ORIGINAL  PAGE  III 
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TABLE  F-58.  90  MBPS  FIBER  OPTIC  SYSTEMS 
(In  Thousands  of  Dollars) 


DISTANCE 

1<>90 

DS2 

DSl 

56  KBPS 

\/P 

A * ^\i 

£\}\j\j 

1990 

2000 

1990 

2000 

1990 

yr 

2000 

100 

hf^.% 

39.9 

11.2 

10.0 

1.3 

1.1 

0.8 

0.7 

500 

201.6 

179, 

50.<> 

n.9 

3.0 

2.5 

2.4 

2.1 

1000 

396.9 

353.2 

99. U 

88.5 

5.0 

4.1 

4.4 

3.7 

1500 

592.6 

527.  k 

132.1 

7.1 

5.8 

6.4 

5.4 

J 


i 
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TABLE  F-59.  C BAND  ANNUAL  RECURRING  COST  OF  THE  SYSTEM 

(in  thousands  of  dollars) 


E(S) 

Type 

Capacity 

FDX 

Availability. 

Earth  Seg. 
Cost 

Space  Seg. 
Cost 

NCC 

Cost 

Total 

Large 

32  FDX 

.995 

556.0 

1820 

12 

2388 

MBPS 

.999 

790 

1820 

12 

2622 

Medium 

6.3  FDX 

.995 

677.5 

357 

12 

1046.5 

BR  = 

MBPS 

.995 

790 

357 

12 

1159 

60  MBPS 

Medium 

6.3  FDX 

.995 

211.56 

714 

12 

938 

BR  = 

15  MBPS 

MBPS 

.999 

389.2 

714 

12 

1116 

Small 

1.5 

.995 

211.56 

170 

12 

397.0 

BR  = 

15  MBPS 

MBPX 

.999 

389.2 

170 

12 

571.2 

Small 

1.5 

.995 

180.2 

213 

12 

404.7 

BR  = 

MBPS 

.999 

322.3 

213 

12 

546.8 

8 MBPS 

Small 

1.5 

.995 

94.3 

486 

12 

592 

SCPC 

MBPS 

.999 

177.2 

486 

12 

675 

Approach 

Mini 

64 

.995 

180.2 

9.1 

12 

201 

BR  = 

8 MBPS 

KBPS 

.999 

322.3 

9.1 

12 

343.4 

Mini 

64 

.995 

52.3 

21.9 

12 

86.2 

SCPC 

Approach 

KBPS 

.999 

112.5 

21.9 

12 

146.4 
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TABLE  F-60.  MONTHLY  PAYOFF  REQUIREMENT  FOR  19S2 
C-BAND  CPS  SERVICES  (UNSHARED  EARTH  STATIONS) 


c I crn 

FILL  FrtC  - O.?  TARIFF  FACTORS  1 1 

Cl lAUllCL  UNIT  COSTS  - <<  4 4 4 0.760  7 10. >1 


COST  PER  HONTIi 


H 

NJ 

oa 


LARGE 

I.ARGC 

HEniun 

HEUIIWI 

NCRIUN 

Mcmun 

SHALL 

SHALL 

SHALL 

SH.TLL 

SHALL 

SHALL 

HIHI 

HINI 

HlHl 

HINI 


AVAIL 

CAPAC 

0.775 

32000.0 

0.777 

32000.0 

0,775 

6300.0 

0.775 

6300.0 

0.975 

6300.0 

0.777 

6300.0 

0.795 

1544.0 

0.777 

1544.0 

0.795 

1544.0 

0.777 

1544.0 

0.775 

1544.0 

0.777 

1544.0 

0.775 

64.0 

0.777 

64.0 

0.775 

64.0 

0.777 

64.0 

COST 

2.4 

4.0 

2300.0 

350 

366 

2622.0 

352 

370 

1046.5 

370 

407 

1157.0 

374 

415 

730.0 

366 

400 

1116.0 

373 

412 

374.0 

370 

447 

571.2 

416 

470 

404.7 

372 

450 

546.0 

<»12 

471 

572.0 

417 

504 

675.0 

430  * 

520 

201.0 

1031 

1727 

343.4 

1526 

2710 

06.2 

633 

732 

146.4 

042 

1350 

9.6 

56 

64 

400 

720 

506 

406 

750 

550 

401 

1175 

1040 

477 

1207  . 

1154 

466 

1105 

946 

471 

1252 

1114 

560 

1656 

1576 

662 

2252 

2256 

566 

1672 

1617 

640 

2170 

2163 

674 

2321 

2336 

722 

2600 

2655 

3125 

16610 

18675 

5103 

20155 

31060 

1531 

7317 

0045 

2367 

12194 

13620 

1S44 

11752 

12297 

24331 

26004 

21067 

2S708 

3706S 

S3472 

30056 

51213 

55370 

63003 


’ — * 


' ■ ■■  ■ 


• 4 


' * 1 


6300 

44370 

40664 

77765 

1011101 

07717 

104200 
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TABLE  F-61.  MONTHLY  PAYOFF  REQUIREMENT  FOR  1982 
C-BAND  CPS  SERVICES  (SHARED  EARTH  STATIONS) 


C 1 CPS2  COST  PER  M0H1II 

FILL  FAC  -•  0.9  TARIFF  FACTORS  1 1 

CIIAIIHEL  UNIT  COSTS  - 4 4 4 4 0.7A0  7 10.4 


AVAIL 

CAP  AC 

COST 

2.4 

4.8 

9.4 

54 

44 

1544 

4300 

LARGE 

0.?95 

33000.0 

2388.0 

1084 

1534 

2249 

5320 

444 

21474 

44390 

LARGE 

o.»?» 

33000.0 

2422.0 

1080 

1539 

2274 

5358 

707 

2^41 

40444 

NEDIUN 

0.975 

4300.0 

1044. S 

1104 

1577 

2350 

5794 

1204 

34575 

97745 

NEtHUH 

0.97St 

4300.0 

1159.0 

1110 

1505 

2344 

snn7 

1312 

37130 

108101 

HEDIUH 

0.99S 

4300.0 

938.0 

1102 

1549 

2335 

5705 

1104 

32113 

07719 

HCDIUN 

0.999 

4300.0 

1114.0 

1109 

1SU2 

2340 

5051 

122L 

34152 

104200 

S o 

*0  a 

8| 

=0  F 

lO  "O 

a 3» 

> o 
E 

3a 


TABLE  F-62.  1982  C-BAND  CROSSOVER  DISTANCE  IN  MILES  (UNSHARED  EARTH  STATIONS) 


c t 

crs 

CROSSOVER 

0I8TAHCE 

riLL  TAC 

• o.v  T'.r 

IFF  FACinnS 

1 1 

CIIAHNEU 

UMIT  CUSfS  - 4 

4 4 4 0 

.760  7 10.4 

AVAIL 

CAFAr 

COST 

2.4 

4.B 

9.6 

5A 

LARGE 

0.9?3 

32000.0 

23011.0 

1 

1 

1 

1 

LARGE 

0.999 

32000.0 

2623.0 

1 

1 

1 

1 

HEWUtt 

0.990 

6300.0 

1046.3 

4 

1 

i 

1 

HEMun 

0.995 

6300.0 

1159.0 

5 

1 

1 

1 

HEDIUH 

0.993 

6300.0 

930.0 

2 

1 

1 

NCRIUH 

0.999 

6300.0 

1116.0 

5 

1 

1 

1 

i 

SMALL 

0.995 

1344.0 

394.0 

11 

1 

1 

1 

SMALL 

0.999 

1544.0 

571.2 

23 

1 

1 

1 

SHALL 

0.995 

1544.0 

404.7 

12 

1 

1 

1 

SMALL 

• 0,999 

1544. 0 

346.0 

21 

1 

1 

1 

SMALL 

0.995 

1544.0 

392.0 

24 

1 

1 

S 

SHALL 

0.999 

1544.0 

675.0 

31 

1 

1 

30 

HINI 

0.995 

64.0 

301.0 

620 

1214 

3017 

4170 

HINI 

0.999 

64.0 

343.4 

1237 

2919 

6427 

B197 

HlHt 

0.995 

64.0 

06.2 

196 

204 

549 

V02 

mill 

0.999 

64.0 

146.4 

419 

729 

1710 

64 

64 

369 

270 

416 

316 

946 

046 

1099 

959 

030 

730 

1026 

916 

1052 

1661 

3067 

2034 

1926 

1732 

2099 

2672 

3209 

2971 

3770 

3520 

32306 

31142 

55931 

53073 

13403 

12015 

23350 

22425 

64 

1544 

102 

57 

227 

60 

741 

199 

050 

234 

636 

172 

809 

220 

1469 

375 

2622 

620 

1539 

309 

2463 

507 

2757 

661 

3297 

795 

30450 

52790 

12434 

21002 

I , 
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TABLE  F-S3.  '»«  C-BAND  CROSSOVER  DISTANCE  IN  MILES  (SHARED  SYSTEM) 


c 1 crs2  cnosnnvcn  iiisTMdCE 

TILL  TAC  • 0,7  TARIFF  FACIRRS  1 1 

riMNNCt  UHIT  COSTS  -4444  0.7AQ  7 10.4 


AVAIL 

CATAC 

COST 

2.4 

4.0 

9.0 

50 

04 

04 

04 

1544 

LARIili 

0.77S 

32000.0 

300.0 

070 

727 

1542 

557 

537 

437 

345 

71 

LARGE 

0.777 

32000.0 

2022.0 

000 

730 

ISS3 

505 

503 

403 

307 

102 

ncotun 

0.7va 

0300.0 

1040. S 

700 

770 

1002 

050 

1171 

1022 

704 

241 

NCMUH 

0.77S 

0300.0 

4157.0 

704 

770 

1707 

070 

1300 

1205 

1021 

277 

riEOltlN 

0.775 

0300.0 

730.0 

070 

702 

1050 

037 

1007 

705 

770 

207 

mriiiiiH 

0.779 

0300. C 

1110.0 

703 

775 

1077 

070 

1300 

1135 

771 

203 
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TABLE  F-6%.  KU  BAND  ANNUAL  RECURRING  COST  OF  COMMON  SYSTEMS 

(in  thousands  of  dollars) 

. i 


E(S) 

Capacity 

Earth  Seg. 

Space  Seg. 

NCC 

Type 

FDX 

Availability 

Cost 

Cost 

Cost 

Total 

Large 

32  FDX 

.995 

442 

3424 

12 

3878 

BR  = 60 

.999 

738 

3424 

12 

4174 

.999 

810 

3424 

12 

424 

^ * 

Medium 

6.3  FDX 

.995 

442 

6741 

12 

1128 

ini  ( 

BR  = 60 

.999 

738 

6741 

12 

1212 

.999 

810 

6741 

12 

1496.1 

- - 

Medium 

6.3  FDX 

.995 

325 

8990 

12 

1236 

BR  = 

.999 

5945 

8990 

12 

1505 

15  MBPS 

.999 

68} 

8990 

12 

1592 

i 

Small 

1.5  MBS 

.995 

325 

214 

12 

551 

K 

BR  = 

.999 

594.5 

214 

12 

820 

» a 

15  MBS 

.999 

681 

214 

12 

907 

1 

1 

Small 

1.5  MBS 

.995 

368.5 

241.0 

12 

627 

3 t 

8 MBPS 

L5  MBS 

.999 

480.2 

241.0 

12 

733 

*- 

1 

.999 

544.2 

241.0 

12 

797 

f 

Small 

1.5  MBS 

.995 

197.5 

401.25 

12 

611 

* T 

1 

SCPC 

1.5  MBS 

.999 

324.3 

401.25 

12 

737 

m 

.999 

346.86 

401.25 

12 

760 

* «' 

1 

Mini 

64  KBPS 

.995 

368.5 

10.3 

12 

391 

« i 

BR  = 

.999 

480.2 

10.3 

12 

502 

k 

SMBS 

.999 

544.2 

10.3 

12 

566 

w 

f 

^ 4 

Mini 

64  KBPS 

.995 

155.8 

11.5 

12 

179 

t 

SCPC 

.999 

331.28 

11.5 

12 

355 

.999 

354.2 

11.5 

12 

378 

1 

n 


IT 

.1 

u 
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TABLE  F-65.  MONTHLY  PAYOFF  REQUIREMENT  FOR  I9S2 
KU-BAND  CPS  SERVICES  (UNSHARED  EARTH  STATIONS) 


KU  1 CP8 

|TH_L  fftC  • 0»9  TARIFF  FACTORS  I I 

CIIMATCU  tmiT  COSTS  •444'*  0,740  7 


10.4 


AVAIL  CATAC  COST 


COST  PER  HUNTII 


2.4 


LAf<nE 

LAROE 

LARGE 

NCOIlin 

HEI-IUN 

HCKlIltl 

HEOIim 

HCOIIM 

'lIL'DIun 

SHALL 

SHALL 

shall 

SHML 

SHALL 

SHA1.L 

SHA1.L 

SHALL 

SHALL 

HIM  I 

niNi 

imii 

Mini 

MINI 

Him 


0.995 

32000.0 

3070.0 

0.999 

32000.0 

4174.0 

0.999 

32003.0 

4244.0 

0.995 

4300.0 

1120.0 

0.999 

4300.0 

1424.0 

0.999 

4300.0 

1494.0 

0.995 

4300.0 

1234.0 

0.999 

4300.0 

ISOS.O 

0.999 

4300.0 

1592.0 

0.995 

1544.0 

551.0 

0.999 

1544.0 

020.5 

0.999 

1544.0 

907.5 

0.995 

1544.0 

421.0 

0.999 

1544.0 

733.0 

0.997 

1544.0 

797.0 

0.995 

1544.0 

411.0 

0.999 

1544.0 

737.4 

0.999 

1544.0 

740.2 

0.995 

44.0 

391.0 

0.999 

44.0 

502.5 

0.999 

44.0 

544.5 

0.995 

44.0 

179.0 

0.999 

44.0 

355.0 

0.999 

44.0 

370.0 

340 

307 

441 

342 

391 

449 

343 

392 

4SJ 

373 

413 

492 

304 

434 

534 

304 

439 

544 

377 

421 

500 

304 

440 

544 

309 

444 

550 

413 

492 

451 

451 

570 

004 

444  • • 

595 

054 

423 

512 

491 

439 

544 

755 

440 

543 

792 

421 

509 

405 

439 

544 

750 

443 

552 

771 

1491 

3049 

5744 

2078 

3023 

7312 

2300 

4247 

0201 

955 

1594 

2019 

1544 

2/99 

5244 

1444 

2950 

5503 

S4 

T42 
1010 
1021 
1242 
ISOS 
154% 
1351 
1572 
1444 
2104 
2009 
33u: 
2419 
2795 
3010 
2305 
2810 
2004 
32012 
41045 
44230 
14034 
27095 
30  V ,;o 


44 

1544 

4300 

702 

17909 

71559 

037 

19231 

74955 

050 

19553 

70240 

1125 

241lil 

105311 

1403 

32090 

132719 

1471 

34531 

1 39305 

1227 

20431 

lISJll 

1400 

34734 

140219 

1541 

34710 

140274 

2179 

51402 

3213 

74554 

3547 

04411 

2447 

50003 

2077 

40454 

3123 

74300 

2409 

57157 

2095 

411000 

2902 

34240 

70972 

44592 

* 

52510 

S o 
^ :o 

1443U 

32934 

22 

35064 

TABLE  F-66.  MONTHLY  PAYOFF  REQUIREMENTS  FOR  1982 
KU-BAND  CPS  SERVICES  (SHARED  EARTH  STATIONS) 


KU  t crs2  COST  PER  HONTII 

riLL  TRC  - o.»  lARirr  rAcions  i i 

CIMMNCL  unit  COSTS  •44^4  0.7A0  7 10.4 

AVRIL  CAf^AC  COST  2.4.  4.0 


A4  1544  6300 


LAROC 

0.775 

32000 

LAROC 

0.777 

32000 

LARK 

0.777 

32000 

NCDIUN 

0.7VS 

6300 

HCOIUH 

0.777 

6300 

fcolun 

0.777 

6300 

IIEOIUH 

0.773 

6300 

0.777 

6300 

Hemim 

0.777 

6300 

.A  3070.0  1076 
.9  4174.0  1070 
.0  4246.0  1077 
.0  1120.0  1109 
.0  1424.0  1120 
.0  1476.0  1122 
.0  1236.0  1113 
.0  ISOS.O  1122 
.0  1S72.0  1126 


1SS7  2311  SS61 
1S61  2317  3607 
1362  2321  5621 
1302  2362  3061 
1603  2404  6103 
1600  2414  6164 
1S70  2377  5750 
1607  2413  6171 
1613  2427  6243 


740 

20152 

71357 

774 

27475 

76735 

lOOU 

27777 

70240 

1203 

36424 

105311 

1361 

43141 

132717 

1627 

44775 

137305 

13U4 

3UII75 

115311 

1637 

44777 

140217 

17J7 

4675' 

140274 

OUmtiM.  PAGE  ?3 
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TABLE  F-67.  1982  KU-BAND  CROSSOVER  DISTANCE  IN  MILES 
(UNSHARED  EARTH  STATIONS) 


Kll  1 CF-S  CROSSOVCR  KI8TANCE 

FILL  FAC  - 0.9  TARIFF  FACTORS  1 1 

CHARNEL  UNIT  COSTS  -4444  0.760  7 10.4 


AVAIL 

CAT  AC 

COST 

2.4 

4.0 

9.6 

36 

64 

64 

64 

1544 

LARGE 

0.993 

32000.0 

3070. 0 

1 

1 

1 

1 

663 

363 

467 

129 

LARGE 

0.999 

32000.0 

4174.0 

1 

1 

1 

1 

721 

621 

523 

1 43 

LARGE 

0.999 

32000.0 

4246.0 

1 

1 

1 

1 

736 

636 

537 

147 

HEDIUn 

0.99S 

6300.0 

1120.0 

5 

1 

1 

1047 

920 

020 

224 

HEDIIJH 

0.999 

6300.0 

1424.0 

9 

1 

1 

1 

1344 

1 363 

1 1 76 

317 

HEIilUH 

0.999 

6300.0 

1496.0 

10 

1 

1 

1 

1663 

1400 

1291 

340 

HEOIMH 

0.993 

6300.0 

1236.0 

6 

1 

1 

1 

1220 

1050 

925 

250 

HEDIUH 

0.999 

6300.0 

1503.0 

10 

1 

1 

1 

1600 

1494 

1306 

343 

HEtHUH 

0.999 

6300.0 

1392.0 

11 

1 

1 

1 

1026 

1 636 

1444 

370 

SHALL 

0.995 

1344. 0 

SSl.O 

21 

1 

1 

2920 

2700 

2490 

596 

SII<U.L 

0.999 

1844.0 

020.5 

44 

1 

1 

90 

4775 

4403 

4244 

1020 

SHALL 

0.999 

1344.0 

907.5 

32 

7 

1 

145 

5372 

5039 

4010 

1 160 

SHALL 

0.99S 

1344.0 

621.0 

26 

1 

1 

12 

3400 

3163 

2946 

700 

SHAI.L 

0.999 

1344.0 

733.0 

36 

1 

1 

54 

4176 

3904 

3674 

OCO 

SHALL 

0.999 

1844.0 

797.0 

42 

1 

1 

00 

4614 

4320 

4091 

990 

SHALL 

0.995 

1344.0 

611.0 

25 

1 

1 

10 

3339 

3097 

2001 

692 

SHALL 

0.999 

1344.0 

737.6 

37 

1 

1 

55 

4207 

3935 

3704 

095 

r>HAt.L 

0.999 

1544.0 

760.2 

39 

1 

1 

65 

4362 

4004 

3051 

931 

RIIII 

0.993 

64.0 

391.0 

1322 

3409 

7567 

9407 

63001 

61474 

60260 

HINI 

0.999 

64.0 

502.5 

2109 

4024 

10237 

12602 

02237 

79274 

77767 

HINI 

0,999 

64.0 

566.3 

2573 

5590 

11770 

14390 

92019 

09491 

07011 

HINI 

0.995 

64.0 

179.0 

339 

970 

2491 

3564 

20740 

27630 

26990 

HINI 

0.999 

64.0 

355.0 

1306 

3050 

6703 

0401 

57049 

55727 

54619 

O Q 

HINI 

0.999 

64.0 

370.0 

1444 

3333 

7256 

9123 

61632 

59399 

50220 

» 
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TABLE  F-68.  1982  KU-BAND  CROSSOVER  DISTANCE  IN  MILES 
(SHARED  EARTH  STATION) 


KU  I crs2 

riLL  TAC  * 0.9  TA( 

CIWVNNeL  UMIT  COSTS  « < 


AVAIL 

I.AROE 

0.995 

LARGE 

0.999 

LARUE 

0.999 

MEDIUII 

0.995 

HEDlliH 

0.999 

HCDIUN 

0.999 

11ED1UH 

0.995 

IICMUH 

0.999 

HEDlUn 

0.999 

T FACTORS  1 1 

I 4 4 0,760  7 10.4 


CAP  AC 

COST 

32000.0 

3B7Q.0 

32000.0 

4174.0 

32000.0 

4246.0 

6300.0 

1120.0 

6300.0 

1424.0 

6300.0 

1496.0 

6300.0 

1236.0 

6300.0 

isos.o 

6300.0 

1592.0 

CnOSBOVER  DISTANCE 


2.4  4.0  9,6 

A09  949  1AI3 
692  933  1A27 
692  954  1A31 
703  976  1702 
714  990  1774 
717  1006  1791 
707  904  1720 
717  1007  1794 
721  1010  1015 


56 

609 

619 

621 

672 

724 

737 

691 

730 

754 


64 

031 

009 

903 

1320 

1025 

1946 

1507 

1961 

2107 


64 

731 

709 

003 

1155 

1635 

1751 

1330 

1766 

1907 


64 

627 
606 
699 
903 
1443 
1550 
1 144 
1572 
1711 


1544 

163 

177 

101 

267 

360 

303 

301 

306 

413 
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TABLE  F-69.  TRENDS  IN  TRANSPONDER  CONFIGURATIONS 


I 
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TABLE  F-70.  PROJECTED  COST  RlrOUCTION  FACTORS  FOR  EARTH  STATIONS 


Cost  Element  Cost  Reduction  Factor 


1982 

1990 

2000 

R F 

1 

0.78 

0.54 

TDM  A Subsystem 

1 

0.27 

.094 

M&C  Subsystem 

1 

0.27 

.094 

TABLE  F-71.  PROJECTED  C BAND  CPS  EARTH  STATION  COSTS 
(IN  THOUSANDS  OF  DOLLARS  (1982  DOLLARS) 


Year  1990 


Year  2000 


E(S) 

Type 

Capacity 

Approach 

Availability 

E(S) 

Cost 

Large 

32  MBPS 

60  MBPS 
TDMA 

.995 

.999 

289.20 

398.00 

Medium 

6.3  MBPS 

15  MBPS 
TDMA 

.995 

.999 

108.00 

206.30 

Small 

1.5  MBPS 

8 MBPS 
TDMA 

.995 

.999 

91.90 

171.60 

Small 

1.5  MBPS 

SC  PC 

.995 

.999 

50.10 

107.80 

Mini 

1 V F 
64  KBPS 

SCPC 

Digital 

.995 

.999 

32.40 

70.32 

Earth 

Station 


Installation 

Total 

Cost 

Installation 

Total 

115.65 

405.0 

184.50 

73.8 

258.30 

159.10 

557.0 

250.40 

100.2 

350.60 

43.16 

151.0 

68.20 

27.3 

95.50 

82.50 

288.8 

132.30 

52.9 

185.20 

36.70 

128.6 

58.00 

23.2 

81.30 

68.60 

240.2 

110.20 

44.1 

154.20 

20.00 

70.1 

33.60 

13.4 

47.00 

43.20 

151.0 

72.50 

29.0 

101.50 

13.00 

45.4 

21.90 

8.8 

30.70 

28.10 

98.5 

47.60 

19.0 

66.60 

0<7l-J 


TABLE  F-72.  PROJECTED  KU  BAND  CPS  EARTH  STATION  COSTS 
IN  THOUSANDS  OF  DOLLARS  (19*2  DOLLARS) 


1990  2000 

E(S)  E(S)  E(S) 


Type 

Capacity 

Approach 

Availability 

Cost 

Installation 

Tctal 

Cost 

Installation 

Total 

Large 

32  MBPS 

60  MBPS 

.995 

213.2 

85.3 

298.4 

131.1 

52.5 

183.6 

TDMA 

.999 

363.3 

145.3 

503.5 

225.7 

90.3 

316.0 

.999 

412.4 

165.0 

577.3 

259.8 

104.0 

363.7 

Med/Small 

6.3/1.5 

15  MBPS 

.995 

179.8 

71.9 

251.7 

116.3 

46.5 

162.8 

TDMA 

.999 

311.0 

124.3 

435.3 

204.8 

81.9 

2*6.7 

.999 

369.7 

147.9 

517.5 

245.4 

98.2 

343.6 

Small/Mini 

1.5  MBPS 

8 MBPS 

.995 

214.3 

85.7 

299.9 

141.2 

56.4 

197.6 

64  KBPS 

TDMA 

.999 

279.4 

111.8 

391.2 

184.8 

73.9 

258.7 

.999 

322.3 

128.9 

451.2 

214.5 

85.8 

300.3 

Small 

1.5  MBPS 

SCPC 

.995 

128.0 

51.3 

179.3 

87.53 

35.1 

122.6 

.999 

217.3 

86.9 

304.2 

148.2 

59.3 

207.5 

.999 

233.1 

93.2 

326.3 

159.2 

63.6 

222.8 

Mini 

64  IVF 

SCPS 

.995 

103.0 

41.3 

144.3 

70.8 

28.3 

99.1 

.999 

214.2 

85.8 

300 

147.2 

58.9 

206.1 

.999 

229.8 

92.0 

321.8 

158.0 

63.2 

221.2 

CAP 

FDX 


Urge 


Medium 


Medium 


Small 


Small 


Small 


Mini 


Mini 
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TABLE  F-73.  C BAND  ANNUAL  RECURRING  COST  OF  THE  SYSTEM 
IN  THOUSANDS  OF  DOLLARS  FOR  YEAR  1990 


Earth 

Station 

Im 

Approach 

Avail- 

ability 

32  FDX 

60  MBPS 
TDMA 

.995 

.995 

6.3  FDX 

60  MBPS 
TDMA 

.995 

.999 

1.3  FDX 

15  MBPS 
TDMA 

.995 

.999 

FDX 

15  MBPS 
TDMA 

.995 

.999 

1.544  FDX 

8 MBPS 
TDMA 

.995 

.999 

1.544  FDX 

SCPC 

.995 

.999 

.064  FDX 

8 MBPS 
TDMA 

.995 

.999 

.064  FDX 

SCPC 

Digital 

.995 

.999 

Earth 

Segment 

Space 

Segment 

NCC 

Total 

332.1 

1209 

3.3 

1544.4 

456.8 

1209 

3.3 

3213.4 

332.1 

238.1 

3.3 

573.5 

456.8 

238.1 

3.3 

698.2 

123.82 

714 

3.3 

841.2 

236.82 

714 

3.3 

954.2 

123.82 

170 

3.3 

297.12 

231.82 

170 

3.3 

410.2 

105.5 

213 

3.3 

321.8 

197.0 

213 

3.3 

302.5 

57.5 

486 

3.3 

546 

123.9 

486 

3.3 

613.2 

105.5 

9.1 

3.3 

130.3 

197.0 

9.1 

3.3 

209.4 

26.6 

21.9 

3.3 

51.8 

57.7 

21.9 

3.3 

82.9 
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TABLE  F-7<>.  C BAND  ANNUAL  RECURRING  COST  OF  THE  SYSTEM 
IN  THOUSANDS  OF  DOLLARS  FOR  YEAR  2000 


Earth 

CAP 

Station 

Avail- 

Earth 

Space 

FDX 

Type 

Approach 

ability 

Segment 

Segment 

NCC 

Total 

Urge 

32  FDX 

60  MBPS 

.995 

211.8 

1209 

1.2 

1422.2 

TDMA 

.999 

287.4 

1209 

1.2 

1497.7 

Medium 

6.3  MBPS 

60  MBPS 

.995 

211.8 

238.1 

1.2 

451.1 

FDX 

TDMA 

.999 

287.5 

238.1 

1.2 

239.3 

Medium 

6.3  MBPS 

15  MBPS 

.995 

78.3 

714 

1.2 

793.5 

FDX 

TDMA 

.999 

151.9 

714 

1.2 

837.1 

Small 

1.544 

15  MBPS 

.995 

78.3 

170 

1.2 

249.5 

FDX 

TDMA 

.999 

151.9 

170 

1.2 

323.1 

Small 

1.544 

8 MBPS 

.995 

66.7 

213 

1.2 

280.9 

FDX 

TDMA 

.999 

126.5 

213 

1.2 

340.7 

Small 

1.544 

SCPC 

.995 

38.6 

486 

1.2 

525.8 

FDX 

.999 

83.3 

486 

1.2 

570.5 

Mini 

.064 

8 MBPS 

.995 

66.7 

9.1 

1.2 

77.0 

FDX 

TDMA 

.999 

126.5 

9.1 

1.2 

136.8 

SCPC 

.995 

25.2 

21.9 

1.2 

48.3 

.999 

54.6 

21.9 

1.2 

77.7 
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TABLE  F-73.  KU  BAND  ANNUAL  RECURRING  COST  OF  THE  SYSTEM 
IN  THOUSANDS  OF  DOLLARS  FOR  YEAR  1930 


[ 


i 

I 

} 

1 


CAP 

FDX 


Large 


Medium 


Medium 


Small 


Small 


Mini 


Earth 

Station  Avail-  Earth  Space 

IZE®  Approach  ability  Segment  Segment  NCC 


32  FDX 

60  MBPS 

.995 

TDMA 

.999 

.999 

6.3  FDX 

60  MBPS 

.995 

TDMA 

.999 

.999 

6.3  FDX 

15  MBPS 

.995 

TDMA 

.999 

.999 

L544  FDX 

15  MBPS 

.995 

TDMA 

.999 

.999 

1.544  FDX 

8 MBPS 

.995 

TDMA 

.999 

.999 

1.544  FDX 

SC  PC 

.995 

.999 

.999 

.064 

8 MBPS 

.995 

TDMA 

.999 

.999 

SCPC 

.995 

.999 

.999 

244.7 

1712 

3.3 

417.0 

1712 

3.3 

473.4 

1712 

3.3 

244.7 

337.1 

3.3 

417.0 

337.1 

3.3 

473.4 

337.1 

3.3 

206.4 

674.1 

3.3 

357.0 

674.1 

3.3 

424.4 

674.1 

3.3 

206.4 

165.2 

3.3 

357.0 

165.2 

3.3 

424.4 

165.2 

3.3 

245.9 

185.9 

3.3 

320.8 

185.9 

3.3 

370.0 

185.9 

3.3 

147.0 

301.0 

3.3 

249.5 

301.0 

3.3 

267.6 

301.0 

3.3 

245.9 

7.9 

3.3 

320.8 

7.9 

3.3 

370.0 

7.0 

3.3 

118.3 

8.6 

3.3 

246.0 

8.6 

3.3 

263.8 

8.6 

3.3 

Total 


1960 

2132.3 

2188.7 


585.1 
737  A 
813.8 


883.8 

1030.4 

1101.8 


374.9 
525.5 

592.9 


435.1 
510 

559.2 

451.3 
553.8 
517.1 


257.2 

332.1 

381.3 

130.2 
257.9 
275.8 
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TABLE  F-76.  KU  BAND  ANNUAL  RECURRING  COST  OF  THE  S'/STEM 
IN  THOUSANDS  OF  DOLLARS  FOR  YEAR  2000 


Earth 


CAP 

Station 

Avail- 

Earth 

Space 

FDX 

Im 

Approach 

ability 

Segment 

Segment 

NCC 

Total 

Large 

32  FDX 

60  MBPS 

.995 

150.6 

806.6 

1.2 

958.4 

TDMA 

.999 

259.2 

806.6 

1.2 

1067.0 

.999 

298.3 

806.6 

1.2 

1106.1 

Medium 

6.3  FDX 

60  MBPS 

.995 

150.6 

158.8 

1.2 

310.6 

TDMA 

.999 

259.2 

158.8 

1.2 

419.2 

.999 

298.3 

158.8 

1.2 

458.3 

Medium 

6.3  FDX 

15  MBPS 

.995 

133.5 

476.4 

1.2 

611.1 

TDMA 

.999 

235.1 

476.4 

1.2 

712.7 

.999 

281.8 

476.4 

1.2 

759.4 

Small 

1.544  FDX 

15  MBPS 

.995 

133.5 

119.1 

1.2 

253.8 

TDMA 

.999 

235.1 

119.1 

1.2 

355.4 

.999 

281.8 

119.1 

1.2 

402.1 

Small 

1.544  FDX 

8 MBPS 

.995 

162.1 

127.8 

1.2 

291.1 

TDMA 

.999 

212.2 

127.8 

1.2 

341.2 

.999 

246.3 

127.8 

1.2 

375.3 

1.544  FDX 

SCPC 

.995 

100.5 

212.7 

1.2 

314.4 

.999 

170.2 

212.7 

1.2 

384.1 

.999 

182.7 

212.7 

1.2 

396.6 

Mini 

.064 

8 MBPS 

.995 

162.1 

5.5 

1.2 

168.8 

TDMA 

.999 

212.2 

5.5 

1.2 

218.9 

.999 

246.3 

5.5 

1.2 

253.0 

SCPC 

.995 

81.3 

6.1 

1.2 

88.6 

.999 

169.0 

6.1 

1.2 

176.3 

.999 

181.4 

6.1 

1.2 

188.7 

, : Ml 
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TABLE  F-77.  KA  BAND  (1990)  ANNUAL  PAYOFF  REQUIREMENT 


CAP 

FDX 

Earth 

Station 

Type 

Approach 

Earth 

Segment 

Cost 

Space 

Segment 

Q)st 

NCC 

Total 

32  MBPS 

Large 

TDMA 

270. 6K 

4.533M 

3.2M 

2.0M 

20K 

4824K 
3480K 
2290. 6K 

32  MBPS 

Large 

Delete 

FDMA 

794. 6K 
680. 6K 

20K 

6.3  MBPS 

Medium 

TDMA 

191.1 

892.5 
627.9 
393. 7 

20K 

20K 

1103.6 

839.0 

604.85 

6.3  MBPS 

Medium 

FDMA 

386.2 

20K 

294.4 

Delete 


1.544 

Small 

TDMA 

171 

218. 73K 

20 

409.73 

153.88K 

344.9 

96.5 

287.5 

1.544 

Small 

FDMA 

269.8 

20 

135.3 

20 

Delete 

20 

20 

64  KBPS 

Mini 

TDMA 

89. 4K 

9.1 

20 

118.5 

6.38 

115.8 

4.0 

113.4 

64  KBPS  Mini  FDMA  77.9 

69.7 


20  103.3 

20  95.3 

101.5 
93.3 
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TABLE  F-7S.  KA  BAND  CPS  SYSTEM  COSTS  ANNUAL  PAYOFF  REQUIREMENT  (2000) 


CAP 

FDX 

Earth 

Station 

Type 

Approach 

Earth 

Segment 

Cost 

Space 

Segment 

Cost 

NCC 

Total 

32 

Large 

TDM  A 

199.5 

2000K 

7 

2206.5 

6.3 

Medium 

TDM  A 

141 

393.75 

7 

541.15 

1.544 

Small 

TDMA 

126 

96.5 

7 

229.5 

64  KB 

Mini 

TDMA 

66 

4 

7 

77K 
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TABLE  F-79.  MONTHLY  PAY  OFF  REQUIREMENT  FOR  1990 
C-BAND  CPS  SERVICES  (UNSHARED  EARTH  STATION) 


c 3 cm  COST  PER  nONTII 

FILL  FAC  - 0.9  TARIFF  FACTORS  O.R  0.88 

CHANNEL  UNIT  COSTS  I.IS  1.15  I.IS  t.lS  0.3  2 O 


AVAIL 

CAP  AC 

COST 

2.4 

LAftOC 

0,995 

32000.0 

1544.4 

107 

LAR6F 

0.999 

320X1.0 

3213.4 

110 

NEOIUn 

0.995 

AiOO.O 

573.5 

116 

HEDlUn 

0.999 

j300.0 

690.2 

120 

ncimm 

0.995 

6300. 0 

841.2 

126 

KE81UN 

0.999 

6300.0 

954.2 

129 

SHALL 

0.995 

1544.0 

297.1 

139 

SHALL 

0.999 

1544.0 

410.2 

155 

SHALL 

0.995 

1544.0 

321.8 

142 

SHALL 

. 0.999 

1544.0 

302.5 

139 

SHALL 

0.995 

1544.0 

546.0 

174 

SHAI.L 

0.999 

1544.0 

613.2 

104 

niNi 

0.995 

64.0 

130.3 

548 

HINI 

0.999 

64.0 

209.4 

823 

HINI 

0.995 

64.0 

51.8 

276 

NINI 

0,999 

64.0 

02.4 

302 

4.0 

9.6 

56 

64 

1544 

117 

139 

346 

31 1 

7066 

140 

ins 

617 

620 

1 4523 

136 

177 

568 

561 

13181 

145 

194 

670 

682 

16011 

155 

215 

708 

81 A 

19256 

163 

230 

801 

923 

21020 

181 

267 

1094 

1165 

27678 

214 

332 

1473 

1599 

30140 

188 

281 

1177 

1260 

29963 

103 

270 

1112 

1106 

28176 

253 

410 

1929 

2121 

50722 

272 

449 

2155 

2378 

56944 

1001 

1906 

10653 

12090 

1550 

3004 

17061 

19414 

456 

815 

4293 

4821 

660 

1240 

6772 

7655 

A300 


281 53 
50570 
53102 
A4A40 
77009 
80352 


fi  o 

^ 30 


TABLE  F-W.  MONTHLY  PAY  OFF  REQUIREMENT  IN  $ FOR  YEAR  2000 
C-DANO  CPS  SERVICES  (UNSHARED  EARTH  STATIONS) 


C 4 C»»S 

riLL  rnc  « o.t 

CHAMNbi.  lINtr  COSTS  » 


riwiirr  rAcrtms  o.ah  o.rz 

0.35  0.33  0.35  0.33  0.00  0.«4  O 


COST  rcR  iKonrif 


•n 

1 

MMIL 

CATAC 

COST 

W 

LAflfiC 

0.005 

32000.0 

1422.2 

i.4fWC 

0.000 

32000.0 

<407.7 

OCOftOI 

0.005 

A300.0 

431  • 1 

HCOtlM 

0.000 

0300.0 

230.3 

OKMUN 

0.003 

A300.0 

703.5 

HEOIUn 

0.000 

0300.0 

037.1 

2.4 

4.0 

0.0 

50 

04 

1544 

0300 

30 

40 

43 

30 

57 

30 

40 

SO 

01 

40 

05 

00 

00 

71 

03 

03 

141 

147 

200 

272 

400 

220 

002 

710 

270 
204 
431 
232 
753 
■ 704 

0400 

0740 

10202 

5403 

10002 

10031 

2S02A 

27302 

41700 

22157 

73472 

77500 

\ 


s s 
si 

o ^ 

30  r- 

O -r 

c:  :> 

3>  iff 

r"  I 
=1  ’ 


• 


1 


-t  » ■ < 
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TABLE  F-81.  MONTHLY  PAYOFF  REQUIREMENT  IN  $ FOR  YEAR  1990 
C-BAND  CPS  SERVICES  (SHARED  EARTH  STATIONS) 


c 3 crs2 

FILL  FAC  O.y  TARIFF  FACTORS  0.0  0.00 

CMAMNFL  UHIT  COSTS  = I.IS  I.IS  1.15  1.15  0.3  ? 0 


COST  FER  MON1II 


LAROE 
LAROF. 
HEPIUfl 
MEM  UN 
MCniUH 
tic  MUM 


AVAIL 

CAIAC 

COST 

2.4 

4.0 

0 . 975 

•T2000.0 

154<l.<) 

726 

1003 

0.799 

32000.0 

3213.4 

73/ 

1106 

0.995 

A300.0 

573.5 

735 

li02 

0.799 

A3O0.0 

690.2 

740 

1111 

0.995 

6300.0 

041.2 

745 

1121 

0.997 

6300.0 

954.2 

747 

1129 

9.6 

56 

6 4 

1544 

6300 

1 665 

4177 

467 

10179 

20  1 ;',3 

1 711 

4447 

7/6 

17636 

505 /fl 

1703 

4399 

721 

16274 

53102 

1720 

4501 

030 

19124 

64640 

1740 

4619 

972 

22369 

7/009 

1756 

4712 

1079 

24933 

00352 

o o 
•n  2 
Tj  55 

2 ^ 

50  r' 

<0  -n 

cz  r 

> f 

LI  • 

fcf- 
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TABLE  F-82.  MONTHLY  PAYOFF  REQUIREMENT  IN  $ FOR  YEAR  2000 
(C-BAND  CPS  SERVICES)  SHARED  EARTH  STATION 


c 4 rrs:?  cost  rcn  MiiNTfi 

ril.l.  FftC  = 0.9  TARIFF  FACTORS  O.AB  0.02 

CHANNEL  UNIT  COSTS  =»  0.35  0.35  0.35  0.35  0.00  O.AA  0 


AVAIL 

CAFAC 

CdST 

2.  A 

4.0 

9.  A 

SA 

A4 

1544 

A 300 

LARGE 

0.975 

32000.0 

1-122.2 

500 

093 

130(1 

3A30 

42A 

9522 

2592A 

LARGE 

0.999 

32000.0 

M97.7 

509 

094 

1391 

3A42 

440 

9059 

27302 

MEIHIIM 

0.995 

A300.0 

A5I  .1 

59>l 

905 

1413 

3771 

507 

13405 

41  7A9 

MEI'IIJM 

0.999 

A300.0 

239.3 

507 

090 

1303 

359A 

307 

057(( 

22157 

HE  MUM 

0.995 

A300.0 

793.5 

AOA 

929 

14A1 

4052 

909 

21  175 

73472 

MEMUM 

0.999 

A300.0 

037.1 

AOO 

932 

14A7 

4000 

950 

221A4 

77509 
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TABLE  F-S3.  1990  C-BAND  CROSSOVER  DISTANCE  IN  MILES 
UNSHARED  EARTH  STATIONS 


C 3 CPS 

PILL  FrtC  = 0.7  TrtRirr  FACTORS  0.0  0.00 

CHANNEL  UNIT  COSTS  = 1.15  1.15  1*.  15  1.15  0.3  2 


AVAIL 

CAPAC 

LARRF. 

0.995 

32000.0 

LARGE 

0.999 

32000.0 

iifuiiih 

0.995 

6300.0 

nUiIUN 

0.999 

6300.0 

MEHIUrt 

0.995 

6300.0 

MEiiiim 

0.999 

6300.0 

SHALL 

0.995 

1544.0 

SHALL 

0.999 

1544.0 

SHALL 

0.995 

1544.0 

VbALL 

0.999 

1544.0 

SHALL 

0.995 

1544.0 

SHALL 

0.999 

1544.0 

HINI 

0.995 

64.0 

HINI 

0.999 

64.0 

Him 

0.995 

64.0 

Him 

0.999 

64.0 

CROSSOVER  DISTANCE 


COST 

2.4 

4.8 

9.6 

1544.4 

3213.4 
573.5 

1 

1 

1 

1 

1 

1 

1 

1 

1 

690.2 

1 

1 

841.2 

954.2 

1 

1 

1 

1 

1 

1 

297.1 

1 

1 

1 

410.2 

321.8 

1 

1 

1 

1 

1 

1 

302.5 

1 

1 

546.0 

613.2 

1 

1 

1 

1 

1 

1 

130.3 

177 

515 

1239 

209.4 

509 

1091 

3371 

51.8 

1 

1 

26 

82.4 

30 

112 

466 

56  64 


1 

170 

1 

544 

1 

477 

610 

1 

7U1 

1 

910 

1 

1135 

1 

2016 

1 

1327 

1 

1177 

4 

3073 

24 

3597 

2424 

23303 

4935 

30165 

463 

0554 

1063 

14303 

64 

64 

07 

51 

430 

327 

363 

262 

505 

397 

667 

557 

796 

601 

1090 

966 

1796 

1570 

1132 

1077 

1114 

970 

2810 

2502 

3323 

3078 

22350 

21783 

36700 

35809 

8109 

7783 

13660 

13240 

1544 

?1 

ii:? 

96 

131 

1/1 

202 

261 

426 

297 

260 

603 

726 


2 o 

■n  2 

■V  2 

O z 

33  r- 

O T3 
C > 

> cy 

is 
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TABLE  F-84.  2000  C-BAND  CROSSOVER  DISTANCE  IN  MILES 
UNSHARED  EARTH  STATION 


^ ^ crs  CROSSOVER  niST/NNCE 

FILL  FAC  = 0.7  TftRIFF  FACTORS  0.40  0.02 

ClIrtNNEL  UNIT  COSTS  = 0.35  0.35  0.35  0.35  0.08  0.66  0 


AVAIL 

L/\RGE 

0.975 

LftROE 

0.999 

MEPlOH 

0.995 

MEPIUM 

0.999 

MEPIUH 

0.995 

MEPIUM 

0.979 

SMALL 

0.995 

SMALL 

0.999 

SMALL 

0.995 

SMALL 

0.979 

SMALL 

0.995 

SMALL 

0.999 

MINI 

0.995 

MINI 

0.999 

MINI 

0.995 

MINI 

0.999 

CAPAC 

COST 

32000.0 

1422.2 

32000.0 

1497.7 

4300.0 

451.1 

4300.0 

239.3 

4300.0  ‘ 

793.5 

4300.0 

837.1 

1544.0 

249.5 

1544.0 

323.1 

1544.0 

280.9 

1544.0 

340.7 

1544.0 

525.8 

1544.0 

570.5 

44.0 

77.0 

44.0 

134.8 

44.0 

48.3 

44.0 

77,7 

2.4 

1 

1 

1 

1 

4 

4.8 

1 

1 

1 

1 

t 

9.4 

1 

1 

1 

1 

54 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

13 

1 

1 

1 

24 

13 

92 

442 

1042 

171 

594 

1522 

2817 

1 

1 

20 

459 

IS 

95 

455 

1077 

44 

44 

44 

1544 

122 

45 

40 

in 

140 

74 

41 

23 

331 

209 

104 

70 

101 

41 

27 

4 

749 

427 

511 

172 

802 

480 

542 

185 

1023 

701 

774 

240 

1322 

1113 

1131 

310 

1179 

1057 

928 

244 

1449 

1255 

1031 

338 

3014 

2749 

2499 

577 

3390 

3110 

2854 

445 

14148 

13497 

13045 

24204 

25139 

24510 

8341 

7909 

7572 

14287 

13433 

13197 

R, 


o o 

^ ar» 
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TABLE  F-85.  1990  C-BAND  CROSSOVER  DISTANCE  IN  MILES 
SHARED  EARTH  STATIONS 


c 3 CFs?  crtnssovFn  otsTrtNrE 

FILL  FrtC  ^ 0.9  TAFcIFF  FrtCTOaS  O.B  O.On 

CHANNEL  UNIT  COliTS  » 1.15  1.15  t.lS  1.15  0.3  2 O 


AVAIL 

CAr-AC 

COST 

2.4 

4.8 

9.6 

56 

64 

64 

64 

1544 

LftRGE 

0.995 

32000.0 

1544.4 

372 

614 

979 

435 

359 

246 

140 

59 

LANCE 

0.999 

32000.0 

3213.4 

406 

642 

1035 

501 

733 

619 

510 

151 

HEPlUn 

0.975 

A300.0 

573.5 

403 

637 

1025 

409 

665 

552 

445 

134 

HCniUN 

0.799 

6300. 0 

690.2 

409 

640 

1046 

514 

007 

694 

502 

169 

HEUIUM 

0.995 

6300.0 

841.2 

415 

660 

1070 

542 

970 

056 

740 

209 

MEDIUM 

0.999 

6300.0 

954.2 

419 

670 

1070 

565 

1070 

905 

064 

217 

ORIGINAL  PAGE  13 
OF  POOR  QUALITY 


TABLE  F-86.  2000  C-BAND  CROSSOVER  DISTANCE  IN  MILES 
SHARED  EARTH  STATION 


C A 

FILL  FrtC 
CHANNEL 

CPS2 
= 0.9 

UNIT  COSTS  » 

TARIFF  FACTORS 
0.35  0.35  0.35 

0.60  0.02 
0.35  0.00 

0.66  0 

CROSSOVER 

DISTANCE 

AVAIL 

CATAC 

COST 

2.4 

4.0 

9.6 

LARGE 

LARGE 

MEMliH 

MEPIUM 

MEDIUM 

MEPIUM 

0.995 

0.999 

0.995 

0.999 

0.995 

0.999 

32000.0 

32000.0 

A300.0 

6300.0 

6300.0 
6300.0 

1422.2 

1497.7 

451.1 
239.3 
793.5 

037.1 

200 

280 

207 

270 

303 

305 

404 

405 
499 
400 
531 
535 

010 

021 

049 

Oil 

912 

920 

56 

64 

377 

324 

301 

342 

414 

533 

369 

274 

407 

051 

496 

1004 

64 

64 

202 

104 

220 

117 

411 

301 

153 

04 

029 

706 

002 

750 

1S44 

/SO 

lit 

47 

277 


1-J 
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TABLE  F-87.  1990  MONTHLY  PAYOFF  REQUIREMENT  FOR  KU  BAND  CPS  SERVICES 

(UNSHARED  EARTH  STATIONS) 


KU  3 CPS  COST  PER  HONTH 

FILL  FAC  = 0.9  TARIFF  FACTORS  0.8  0.88 

CHANNEL  UNIT  COSTS  = 1.15  1.15  1.15  1.15  0.3  3 O 


AVAIL 

CAPAC 

COST 

2.4 

4.8 

9.6 

56 

6 1 

1544 

6300 

LAROE 

0.775 

33000,0 

1760.0 

107 

123 

150 

413 

388 

8723 

35727 

LAP.OE 

0.979 

33000.0 

2133.3 

111 

125 

155 

441 

420 

7673 

388  70 

LARGE 

0.779 

33000.0 

3188.7 

1 1 1 

126 

157 

450 

430 

9945 

37878 

HEPIUH 

0.775 

A300.0 

585.1 

116 

137 

170 

577 

575 

13444 

54176 

MEHIUM 

0.977 

6300.0 

757.4 

123 

147 

203 

717 

737 

17354 

70130 

HEPIUN 

0.979 

6300.0 

813.8 

125 

153 

211 

766 

770 

18634 

75352 

MEPIUH 

0.775 

6300.0 

883.8 

127 

158 

221 

023 

056 

20222 

81033 

HEHIUH 

0.779 

6300.0 

1034.4 

132 

167 

242 

747 

770 

23640 

75778 

HEDIUH 

0.777 

6300.0 

1101.8 

135 

174 

251 

1003 

1061 

25167 

102019 

SHALL 

0.795 

1544.0 

374.7 

150 

204 

312 

1355 

1464 

34800 

SMALL 

0.777 

1544.0 

525.5 

171 

247 

398 

1861 

2042 

48824 

SMALL 

0.797 

1544.0 

592.7 

101 

267 

437 

2007 

2301 

55065 

SMALL 

0.775 

1544.0 

435.1 

158 

221 

346 

1557 

1675 

40454 

SMALL 

0.777 

1544.0 

510.0 

167 

243 

309 

1007 

1702 

4 7387 

SMALL 

0.777 

1544.0 

557.2 

176 

257 

418 

1774 

2171 

51744 

$ O 

SMALL 

0.775 

1544.0 

451.3 

161 

226 

356 

1611 

1757 

41954 

SMALL 

0.797 

1544.0 

553.8 

176 

255 

415 

1756 

2151 

51444 

S 

SMALL 

0.777 

1544.0 

517.1 

170 

245 

394 

1032 

2010 

48046 

MINI 

0.775 

64.0 

257.2 

707 

1882 

3668 

20734 

23040 

MINI 

0.977 

64.0 

332.1 

1247 

2402 

4708 

27002 

30775 

MINI 

0.777 

64.0 

381.3 

1420 

2744 

5372 

30788 

35331 

^ f- 

MINI 

0.775 

64.0 

130.2 

548 

1000 

1904 

10644 

12081 

O -n 

MINI 

0.777 

64.0 

257.7 

771 

1887 

3678 

20771 

23705 

MINI 

0.777 

64.0 

275.8 

1053 

2011 

3726 

22441 

25562 

F-156 


r 
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TABLE  F-S8.  1990  CROSSOVER  DISTANCE  IN  MILES 
KU  BAND  CPS  SERVICES  (UNSARED  EARTH  STATIONS) 


KU  2 CPS  CROSSOVER  DISTANCE 

FILL  FAC  « 0.?  TARIFF  FACTORS  O.B  0.88 

CHANNEL  UNIT  COSTS  « 1.15  1.15  1.15  1.15  0.3  2 0 


AVAIL 

CAPAC 

COST 

2.4 

4.0 

9.6 

56 

64 

64 

64 

1544 

LARGE 

0.975 

32000.0 

1960.0 

1 

1 

1 

1 

263 

150 

00 

44 

LARGE 

0.999 

32000.0 

2132.3 

1 

1 

1 

1 

302 

100 

99 

53 

LARGE 

0.999 

32000.0 

2108.7 

1 

1 

1 

1 

314 

201 

105 

56 

MEDIUM 

0.795 

6300.0 

505. 1 

1 

1 

1 

1 

490 

376 

275 

99 

MEDIUM 

0.999 

6300.0 

757.4 

1 

1 

1 

1 

606 

572 

464 

147 

MEDIUM 

0.999 

6300.0 

813.8 

1 

1 

1 

1 

750 

636 

527 

163 

MEDIUM 

0.995 

6300.0 

883.8 

1 

1 

1 

1 

029 

716 

604 

103 

MEDIUM 

0.999 

6300.0 

1034.4 

1 

1 

1 

1 

1001 

087 

770 

225 

MEDIUM 

0.999 

6300.0 

1101.8 

1 

1 

1 

1 

1077 

964 

844 

221 

SMALL 

0.995 

1544.0 

374.9 

1 

1 

1 

1 

1741 

1531 

1317 

374 

SMALL 

0.999 

1544.0 

525.5 

1 

1 

1 

1 

2913 

2664 

2430 

566 

SMALL 

0.999 

1544.0 

592.9 

1 

1 

1 

16 

3430 

3170 

2920 

689 

SMALL 

0.995 

1544.0 

435.1 

1 

1 

1 

1 

2209 

1904 

1762 

462 

SMALL 

0.999 

1544.0 

510.0 

1 

1 

1 

I 

2793 

2547 

2316 

530 

SMALL 

0.999 

1544.0 

559.2 

1 

1 

1 

8 

3176 

2917 

2679 

628 

SMALL 

0.995 

1544.0 

451.3 

1 

1 

1 

1 

2336 

2106 

1002 

406 

SMALL 

0.999 

1544.0 

553.8 

1 

1 

1 

7 

3134 

2876 

2639 

618 

SMALL 

0.999 

1544.0 

517.1 

1 

1 

1 

1 

2040 

2600 

2360 

551 

MINI 

0.995 

64.0 

257.2 

710 

1741 

4692 

6452 

47146 

45371 

44414 

MINI 

0.999 

64.0 

332.1 

1024 

2760 

6730 

8830 

61219 

50959 

57771 

o o 

n X 

MINI 

0.999 

64.0 

301.3 

1175 

3430 

0069 

10392 

70464 

67004 

66545 

MINI 

0.995 

64.0 

130.2 

177 

514 

1236 

2420 

23204 

22332 

21765 

MINI 

0.999 

64.0 

257.9 

713 

1751 

4711 

6475 

47270 

45490 

44539 

i ^ 

^ r* 
o - 

r*  ^ 

r;  r^*. 

^ Z-’ 

MINI 

0.999 

64.0 

275.8 

700 

1994 

5190 

7043 

50641 

10745 

47731 

LZl 


# 
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TABLE  F-S9.  1990  MONTHLY  PAYOFF  REQUIREMENT  FOR  KU  BAND  CPS  SERVICES 

(SHARED  EARTH  STATION) 


KU  2 CrH3 

FILL  FAC  ” O.V 
CHANNEL  UNIT  CO 


LARGE 

LARGE 

LARGE 

ME  MUM 

MEDIUM 

MEDIUM 

MEDIUM 

MEDIUM 

MEDIUM 


COST  PER  MONTH 


TARIFF  FACTORS  0.8  0.00 


STS  - 

1.15  1.15  I . 

AVAIL 

CAPAC 

0.995 

33000.0 

0.999 

32000.0 

0.999 

32000.0 

0.995 

A300.0 

0.999 

6300.0 

0.999 

6300.0 

0.995 

6300.0 

0.999 

6300.0 

0.999 

6300.0 

15  0.3  2 0 

COST 

2.4 

1960.0 

729 

2132.3 

730 

21B0.7 

730 

585.1 

736 

757.4 

742 

813.8 

744 

883.8 

746 

1034.4 

751 

1101.8 

754 

4,8 

9.6 

1007 

1676 

1091 

1601 

1092 

1602 

1103 

1704 

1115 

1729 

1 119 

1736 

1124 

1746 

1135 

1760 

1139 

1777 

56 

64 

4244 

544 

4272 

576 

4201 

507 

4408 

732 

4550 

094 

4596 

74  7 

4654 

1013 

4778 

1154 

4033 

1210 

1544 

6300 

1 2036 

35729 

12806 

30070 

13050 

37090 

16557 

54176 

20467 

70130 

21747 

75352 

23335 

81033 

26753 

95770 

20202 

102017 

S o 

*»»  30 
TJ  O 
O 2 

» r~ 

O TJ 
c > 
> O 
C ri 

CO 


TABLH  F-90.  1990  CROSSOVER  DISTANCE  IN  MILES 
KU  BAND  CPS  SERVICES  (SHARED  EARTH  STATIONS) 


KU  2 CPS2 

TILL  FAC  = 0.9  TARIFF  FACTORS 

CtlANriFL  UNIT  COSTS  = 1 . 15  1.15  1.1 


CROSSOVER  III  STANCE 

0.8  0.88 

' 1.15  0.3  2 0 


AVAIL 

I.ARGF 

0.995 

LARGE 

0.999 

LARGE 

0.999 

MEDIUN 

0.995 

HEMUrt 

0.999 

NEDIUN 

0.999 

MFIilUM 

0.995 

MEtHUM 

0.999 

ME PI UN 

0.999 

CAFAC 

COST 

32000.0 

1960.0 

32000.0 

2132.3 

32000.0 

2188.7 

6300. 0 

585.1 

6300.0 

757.4 

6300.0 

813.8 

6300.0 

083.8 

6300.0 

1034.4 

6300.0 

1101.8 

2.4 

4.8 

395 

621 

397 

624 

397 

625 

404 

638 

111 

653 

413 

658 

416 

664 

423 

677 

426 

682 

9.6 

56 

993 

452 

998 

450 

1000 

461 

1027 

491 

1056 

526 

1066 

537 

1070 

551 

1 J03 

581 

1115 

594 

64 

64 

452 

339 

491 

377 

503 

390 

677 

565 

075 

761 

939 

025 

torn 

905 

1112 

1076 

1241 

1049 

64 

154  4 

238 

02 

275 

91 

200 

94 

450 

130 

647 

106 

710 

201 

707 

22 1 

953 

246 

1027 

270 

o o 

^ X 
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TABLE  F-91.  2000  MONTHLY  PAYOFF  REQUIREMENT 
KU  BAND  CPS  SERVICES  (UNSHARED  EARTH  STATION) 


3 CPS  COST  PER  MONTH 

TILL  FAC  0.9  TARIFF  FACTORS  O.A0  0.82 

CHANNEI.  UNIT  COSTS  = O.SO  0.35  0.35  0.35  0.00  O.AA  O 


AVAIL 

CAPAC 

COST 

2.4 

4.0 

9.6 

56 

64 

1544 

6300 

LARnC 

0.995 

37000.0 

958.4 

36 

42 

56 

104 

184 

4337 

17471 

I.ARSF 

0.999 

37000.0 

1067.0 

37 

44 

59 

202 

204 

4022 

1V451 

LAROr. 

0 . 999 

37000.0 

1 106.  1 

37 

45 

60 

2on 

'-M  1 

499? 

20163 

MFPIUM 

0 . 975 

AJOO.O 

310.6 

40 

51 

73 

2115 

299 

7103 

20759 

MEliIUM 

0.999 

6300.0 

419.2 

44 

5'» 

00 

374 

401 

9560 

30015 

MEMIIM 

0.999 

6300.0 

450.3 

45 

61 

94 

406 

438 

10455 

42435 

MEMUM 

0.995 

6300.0 

611.1 

51 

72 

115 

532 

501 

13922 

56503 

HEnrUM 

0.999 

6300.0 

712.7 

54 

79 

130 

616 

677 

16220 

65991 

MEMUM 

0.999 

6300.0 

759.4 

56 

03 

136 

654 

721 

17208 

70315 

SHALL 

0.995 

1544.0 

253.0 

66 

102 

175 

noi 

981 

23555 

SMALL 

0.999 

1544. 0 

355.4 

00 

131 

234 

1223 

1371 

32962 

SMALL 

0.999 

1544.0 

402. 1 

07 

145 

261 

1380 

1550 

37286 

SMAl.l 

0.995 

1544.0 

291.1 

71 

113 

197 

1007 

1 124 

27009 

SMALL 

0.999 

1544.0 

341.2 

70 

127 

226 

1175 

1316 

31640 

SMALL 

0.999 

1544.0 

375.3 

03 

137 

245 

1290 

1447 

34005 

o o 

SMAIL 

0.995 

1544.0 

314.4 

74 

120 

210 

1005 

1213 

29166 

^ :o 

SMALL 

0,999 

1544.0 

304.1 

04 

140 

250 

1319 

1481 

35620 

3 S 

SMALL 

0.999 

1544.0 

396.6 

06 

143 

257 

1361 

1529 

36777 

o 5 

MINI 

0.995 

64.0 

160.0 

615 

1201 

2374 

13705 

15636 

MINI 

0.999 

64.0 

210.9 

709 

1549 

3069 

17764 

20275 

X 1— 

MINI 

0.999 

64.0 

253.0 

908 

1706 

3543 

20527 

23433 

O u 

MINI 

0.995 

64.0 

08.6 

337 

644 

1260 

7207 

8210 

E > 

MINI 

0.999 

64.0 

176.3 

641 

1253 

2470 

14313 

16331 

MINI 

0.999 

64.0 

100.7 

604 

1340 

2650 

15317 

17479 

^ s 
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TABLE  F-92.  2000  CROSSOVER  DISTANCE  IN  MILES 
KU  BAND  CPS  SERVICES  (UNSHARED  EARTH  STATION) 


KU  3 CPS 

fill  FrtC  0.? 
CHANNEL  UNIT  COSTS 


tariff  factors  O.AO  0.02 
» 0.35  0.35  0.35  0.35  0.00  0.66  0 


CROSSOVER  01 STANCE 


LARGE 

LARGE 

LARGE 

nCOIUN 

NEOIUN 

MEOIUM 

NEOIUN 

NEOIUN 

NEOIUN 

SNAIL 

SNALL 

SNALL 

SNALL 

SNALL 

SNALL 

SNALL 

SNALL 

SNALL 

NINI 

NINI 

NINI 

NINI 

NINI 

NINI 


AVAIL 

CAPAC 

0.995 

32000.0 

0.999 

32000.0 

0.999 

32000.0 

0.995 

6300.0 

0.999 

6300.0 

0.999 

6300.0 

0.995 

6300.0 

0.999 

6300.0 

0.999 

6300.0 

0.995 

1544.0 

0.999 

1544.0 

0.999 

1544.0 

0.995 

1544.0 

0.999 

1544.0 

0.999 

1544.0 

0.995 

1544.0 

0.999 

1544.0 

0.999 

1544.0 

0.995 

64.0 

0.999 

64.0 

0.999 

64.0 

0.995 

64.0 

0.999 

64.0 

O.V79 

64.0 

COST 

2.4 

958.4 

1 

1067.0 

1 

1106.1 

1 

310.6 

1 

419.2 

1 

458.3 

1 

61  ! .1 

1 

712.7 

1 

759.4 

1 

253.8 

1 

355.4 

1 

402.1 

1 

291.1 

1 

341  .2 

1 

375.3 

1 

314.4 

1 

304.1 

1 

376.6 

1 

160.8 

315 

218.7 

541 

253.0 

694 

88.6 

32 

176.3 

349 

188.7 

405 

1 

804 

1 

2456 

1224 

3919 

1721 

4915 

162 

651 

952 

2675 

1063 

3037 

56  6i  64 

I 65  27 

* HO  33 

I 05  36 

1 160  03 

1 272  170 

1 340  210 

1 526  404 

1 650  520 

1 707  505 

1 1044  922 

1 1572  1374 

1 1902  1751 

1 1054  MOO 

1 1473  1259 

1 1758  1535 

1 1249  1043 

1 1832  1A06 

1 1936  1706 


3908  32650  31369 
5615  42760  41123 
6776  49636  47761 
1175  16627  15755 
4163  34170  32029 
4586  36671  35243 


64 

19 
24 
‘5 
47 
09 
114 
295 
415 
4 70 
777 
1 147 
1518 
977 
1035 
1305 
1009 
1375 
1474 
30634 
.0222 
46749 
15205 
32069 
34443 


1544 

I 

1 

1 

20 

60 

72 

no 

140 

162 

202 

361 

434 

260 

338 

392 

296 

406 

425 


2 o 

^ X 


•V  Q 

o > 

X F 


O -j 

c:  > 
> o 
r-  M 


:3 


ir 


O I •'I 

an  ■ -4 


I 
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TABLE  F-93.  2000  MONTHLY  PAYOFF  REQUIREMENT 
KU  BAND  CPb  SERVICES  (SHARED  EARTH  STATION) 


KU  3 CF-S2 

FILL  FrtC  » 0.?  TARIFF  FACTORS  O.AO  O.B2 

CHANNCL  UNIT  COSTS  = 0.35  0.35  0.35  0.35  0.00  0.66  O 


AVAIL 

CAFAC 

COST 

2.4 

LARGE 

0.975 

32000.0 

950.4 

505 

LARGE 

0.999 

32000.0 

1067.0 

506 

LARGE 

0.999 

32000.0 

1106.1 

506 

HEPIUN 

0.995 

6300.0 

310.6 

509 

HEDIUN 

0.999 

6300.0 

419.2 

593 

NCPIUN 

0.999 

6300.0 

45R.3 

594 

MEI'IUn 

0.995 

6300.0 

611.1 

600 

HEKIUM 

0.999 

6300.0  . 

712.7 

603 

HEPIUN 

0.999 

6300.0 

759.4 

605 

COST  TER  MONTH 


4.0 

9.6 

56 

64 

1544 

006 

1376 

3555 

340 

745*1 

nno 

1379 

3572 

360 

7935 

OtlO 

1300 

3579 

367 

01  10 

095 

1393 

3655 

454 

10216 

903 

1400 

3744 

057 

12601 

905 

1414 

3777 

593 

13560 

916 

1435 

3902 

737 

1 7030 

923 

1449 

3906 

033 

19341 

927 

1456 

4024 

077 

20401 

A300 

I TA7i 
19451 
20163 
20759 
30015 
42435 
56553 
65991 
70315 


I 


1 
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TABLE  F--^.  2000  CROSSOVER  DISTANCE  IN  MILES 
KU  BAND  CPS  SERVICES  (SHARED  EARTH  STATION) 


KU  3 cr  s? 

FILL  FAC  - 0.7 
r.llANMEL  UMIT  COSTS 


TARIFF 
>■  0.35  0.35 


AVAIL 

LARGE 

0.775 

LAF(Ce 

0.777 

LARGE 

0.777 

HEMUH 

0.775 

MEl'lUM 

0.777 

HEPIUN 

0.777 

flEI'Iim 

0.775 

MEOlUri 

0.777 

HFMUH 

0.777 

FACTORS  O.AO  0.B2 

0.35  0.35  0.00  0.6A 


C»\TAC 

COST 

32000.0 

750.4 

32000.0 

1067.0 

37000,0 

1106.1 

6300.0 

310.6 

6300.0 

417.2 

6300.0 

450.3 

6300.0 

611.1 

6300.0 

712.7 

6300.0 

757.4 

CROSSOVER  PTSTANCE 

0 


2.4 

4.0 

7.6 

275 

475 

OOl 

276 

477 

805 

277 

478 

807 

201 

406 

024 

286 

476 

843 

280 

500 

851 

275 

514 

877 

277 

523 

877 

302 

527 

706 

56 

64 

350 

213 

362 

737 

364 

240 

304 

361 

407 

474 

415 

542 

440 

720 

470 

052 

4P*) 

707 

64 

107 

117 

126 

2-10 

37? 

420 

606 

730 

707 


64 

64 

70 

74 

135 

264 

310 

471 

611 

666 


1544 

32 
37 
41 
67 
101 
1 J3 
157 
107 
203 


2 o 


TJ 

O 

O 

33 


2 


z 

3r« 


O 

C 

> 


5 


T3 

> 

O 

PI 


I 


n 
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TABLE  F-95.  1990  MONTHLY  PAYOFF  REQUIREMENT  KA  BAND  CPS  SERVICES 

(UNSHARED  EARTH  STATIONS) 


Krt  3 CF-5 

FILL  FrtC  = 0.9  TrtRlFF  FftCTORS  1 1 

CHANNEL  UNIT  COSTS  =1111  0.2  1.6  2.3 


COST  PER  MONTH 


AVAIL 

CAPAC 

COST 

2.4 

L6RGE 

0.999 

32000.0  • 

2640.6 

102 

LARGE 

0.999 

32000.0 

1610.6 

95 

1 ARGE 

0.999 

32000.0 

3507.0 

ion 

I.ARGC 

0.999 

32000.0 

2640. 6 

102 

LARGE 

0.999 

32000.0 

2534.6 

101 

1 ARGF. 

0.999 

32000.0 

3473.6 

107 

MEDIUM 

0.999 

6300.0 

507 . 2 

101 

MEDIUM 

0.999 

6300.0 

652.1 

106 

MEDIUM 

0.999 

6300.0 

952.2 

1 1 7 

MEDIUM 

0.999 

6300.0 

060 . 4 

114 

MEDIUM 

0.999 

6300.0 

767.3 

110 

MEDIUM 

0.999 

6300.0 

675 . 6 

107 

SMALL 

0.999 

1544.0 

299.1 

126 

SMALL 

0.999 

1544.0 

263.6 

121 

SMALL 

0.999 

1544.0 

423.6 

144 

SMALL 

0.999 

1544.0 

2B9.1 

125 

SMALL 

0.999 

1544.0 

378.3 

13B 

SMALL 

0.999 

1544.0 

243.0 

110 

MINI 

0.999 

64.0 

113.9 

479 

MINI 

0.999 

64.0 

112.4 

474 

MINI 

0.999 

64.0 

103.5 

443 

MINI 

0.999 

64.0 

95.3 

414 

MINI 

0.999 

64.0 

101 .5 

436 

MINI 

0.999 

64.0 

93.3 

407 

4.0 


120 

106 

133 

120 

119 

132 

119 

129 

151 

144 

137 

131 

169 

159 

205 

167 

192 

154 

074 

064 

002 

745 

700 

731 


7.6 

56 

157 

51  1 

120 

344 

103 

665 

157 

513 

154 

494 

100 

646 

155 

501 

175 

620 

210 

06  7 

205 

791 

192 

715 

179 

639 

256 

1000 

235 

969 

327 

1506 

250 

1054 

301 

1354 

224 

902 

1 665 

9311 

1644 

9190 

1521 

8469 

1407 

7004 

1493 

0307 

1379 

7642 

64 

1544 

506 

1 1730 

315 

7327 

60  1 

16157 

507 

1 1 766 

406 

11457 

660 

15652 

474 

11643 

630 

14931 

712 

21741 

026 

17650 

730 

17545 

652 

15464 

1165 

27020 

1020 

24541 

1642 

39356 

1126 

26702 

1 469 

35161 

952 

22707 

10563 

10424 

9600 

004  1 

9415 

0656 

6300 

40344 
29560 
65596 
404'>0 
46412 
63529 
4 7171 
60500 
0113  75 
79075 
71255 
62764 
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TABLE  F-96.  1990  CROSSOVER  DISTANCE  IN  MILES 
KA  BAND  CPS  SERVICES  (UNSHARED  EARTH  STATION) 


3 crs  rROSSOVFR  DISTANCE 

TILL  FAC  = 0.9  TARIFF  FAClORn  1 1 

CHANNEL  UNIT  COPTS  =1111  0.2  l.«  2.5 


AVAIL 

, CAFAC 

COST 

2.4 

4.8 

9.6 

56 

64 

64 

61 

1544 

LARGE 

0.979 

32000.0 

2640.6 

1 

1 

1 

1 

369 

269 

102 

64 

LARGE 

0.999 

32000.0 

1610.6 

1 

1 

1 

1 

166 

04 

51 

14 

LARGE 

0.799 

32000.0 

3507.0 

1 

1 

1 

1 

555 

455 

362 

1 10 

LARGE 

0.999 

32000.0 

2640.6 

1 

1 

1 

1 

370 

271 

103 

65 

LARGE 

0.999 

32000.0 

2534.6 

1 

1 

1 

1 

340 

24H 

162 

59 

LARGE 

0.979 

32000.0 

3473.6 

1 

1 

1 

1 

533 

433 

34  1 

105 

nEI'UIN 

0.999 

6300.0 

507.2 

1 

1 

1 

1 

356 

256 

169 

61 

ME  [HUM 

0.999 

6300.0 

652.1 

1 

1 

1 

1 

501 

401 

310 

97 

Aepium 

0.999 

6300.0 

952.2 

1 

1 

1 

1 

OOl 

702 

601 

171 

MEDIUM 

0.999 

6300.0 

060.4 

. 

1 

1 

1 

710 

610 

512 

140 

41EDIUM 

0.999 

6300.0 

767.3 

1 

1 

1 

1 

616 

517 

422 

125 

MEDIUM 

0.999 

6300.0 

675.6 

1 

1 

1 

1 

525 

425 

333 

103 

GMAl  L 

0.999 

1544.0 

299. 1 

1 

1 

1 

1 

1117 

770 

061 

247 

SMALL 

0.999 

1544.0 

263.6 

1 

1 

1 

1 

925 

025 

721 

201 

SMALL 

0.999 

1544.0 

423.6 

1 

1 

1 

1 

1971 

1775 

1501 

407 

SMALL 

0.999 

1544.0 

209.1 

1 

1 

1 

1 

1049 

929 

022 

234 

SMALL 

0.999 

1544.0 

378.3 

1 

1 

1 

1 

1660 

1475 

1207 

340 

SMALL 

0.999 

1544.0 

243.8 

1 

1 

1 

1 

044 

744 

642 

101 

MINI 

0.999 

64.0 

113.7 

61 

223 

692 

1659 

17900 

17155 

16701 

MINI 

0.99*'/ 

64.0 

112.4 

50 

212 

670 

1617 

17652 

16916 

16466 

MINI 

0.99‘> 

64.0 

103.5 

39 

146 

530 

1360 

16100 

15495 

15067 

O O 

MINI 

0.999 

64.0 

95.3 

22 

91 

417 

1139 

14025 

14106 

13702 

MINI 

0.999 

64.0 

101.5 

34 

131 

509 

1312 

15050 

15176 

14755 

~ 3 

MINI 

0.999 

64.0 

93.3 

19 

03 

307 

1003 

14494 

13067 

13460 

■0  Q 
o ^ 

X r~ 
•O  r) 

c :* 


> b 
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TABLF  F-97.  1990  MONTHLY  PAYOFF  REQUIREMENT  KA  BAND  CPS  SERVICES 

(SHARED  EARTH  STATION) 


KA  3 


crs2 


TILL  FAC  = 0.9  TARIFF  FACTORS  1 1 

CHANNEL  UNIT  COSTS  -11110.7I.A2 


large 

LARGE 

LARGE 

LARGE 

LARGE 

LARGE 

MEDIUM 

MEDIUM 

MEDIUM 

MEDIUM 

MEDIUM 

MEDIUM 


AVAIL 

0.999 

0.999 

0.999 

0.979 

0.999 

0.999 

0.999 

0.999 

0.999 

0.979 

0.999 

0.997 


CAFAC 

37000.0 

32000.0 

37000.0 

37000.0 

32000.0 
32000. 0 

6300.0 

6300.0 

6300.0 

6300.0 

6300.0 

6300.0 


COST 

76 AO. 6 
1610.6 
3D87.0 
76 AO. 6 
253A.6 
3A73.6 
507.2 

652.1 

952.2 
060.  A 

767.3 
675.6 


COST  PER  MONTH 


^ 4.0  <T  . 6 

030  1709  2026 

031  1275  1990 

B4A  1303  7052 

030  1290  2076 

037  1280  2023 

044  1301  20A9 

037  1709  707A 

042  1299  20A5 

053  1370  2007 

050  13 1 A 707A 

046  1307  2061 

043  1300  20A0 


56 

5111 

A9AA 

576A 

5117 

5093 

52A6 

5100 

5719 

5A66 

5371 

531A 

5739 


6 A 

663 
A 72 
030 
665 
6AA 
817 
651 
700 
1070 
903 
096 
010 


15AA 

150A3 

10AA7 

1 9272 

15079 

14570 

10765 

1 A756 

lOOAA 

24054 

72771 

20658 

10577 


6300 

A03AA 

29560 

65:-,96 

AOAVO 

46A12 

63579 

47171 

60500 

00375 

79075 

71755 

6776A 


o o 

^ 2 
•V  o 
o =; 

o ^ 

S3  p 

O T 

c > 

cf 
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TABLE  F-98.  1990  CROSSOVER  DISTANCE  IN  MILES  KA  BAND  CPS  SERVICES 

(SHARED  EARTH  STATION) 


KA  3 CFS2 

FILL  FAC  - 0.9  TARIFF  FACTORS  1 1 

CHANriEL  UNIT  COSTS  =1  1 1 10.2  1.A7.5 


CROSSOVER  HI  STANCE 


! 


LARGE 

LARGE 

LARGE 

LARGE 

LARGE 

LARGE 

NEDIUN 

HEIHUH 

HEDIUM 

MEDIUM 

MEDIUM 

MEDIUM 


AVAIL 

CAF-AC 

COST 

2.4 

4.0 

0.999 

32000.0 

2A40.A 

414 

AA4 

0.999 

32000.0 

lAlO.A 

407 

A49 

0.999 

32000.0 

3507.0 

421 

670 

0.999 

32000.0 

2A40.A 

414 

6A5 

0.999 

32000.0 

2534.6 

414 

663 

0.999 

32000.0 

3473.6 

421 

677 

0.999 

A300.0 

507.2 

414 

663 

0.999 

A300.0 

652.1 

419 

674 

0.999 

A300.0 

952.2 

431 

697 

0.999 

6300.0 

0AO.4 

427 

690 

0.979 

A300.0 

767.3 

424 

603 

0.999 

A300.0 

675.6 

420 

676 

9.6 

56 

64 

64 

64 

1123 

513 

536 

437 

344 

1074 

477 

333 

234 

1 47 

1160 

545 

723 

623 

525 

1123 

513 

530 

430 

346 

1110 

509 

516 

416 

324 

1163 

541 

701 

601 

503 

1120 

511 

524 

424 

332 

1155 

536 

669 

569 

472 

1220 

500 

969 

069 

763 

1206 

572 

077 

777 

674 

1103 

556 

704 

604 

504 

1161 

540 

692 

592 

495 

TJ 

O 

O 

X 

o 

C. 

> 


c 

£ 

3- 

r* 


O 

r*i 


ni2 


; 1 


* • 


tSi-l 

vn 

lAA 

9(i 

93 

130 
95 

131 
20A 
10? 
159 
13A 
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TABLE  F-99.  2000  MONTHLY  PAYOFF  REQUIREMENT 
KA  BAND  CPS  SERVICES  (UNSHARED  EARTH  STATIONS) 


KA  4 crs 

Fill.  FAC  = OtV  TARIFF  FACTORS  OtAO  O.B? 


CMANNrC  HNIl 

COSTS  - 

0.35  0.35  0.35 

0.35  O.OB 

O.AA  0 

AVAIL 

CAFAC 

COST 

2.4 

LARGE 

0.997 

32000.0 

1072.0 

37 

MEDIUM 

0.979 

A300.0 

329.0 

41 

SMALL 

0.997 

1544.0 

107.7 

5A 

MINI 

0.999 

A4.0 

00.0 

335 

COST  PER  MONTH 


4.P 

9. A 

5A 

A 4 

tr.-i ; 

A 300 

44 

57 

203 

205 

4040 

1 755A 

52 

7A 

300 

31  A 

7571 

304A3 

03 

137 

A50 

725 

17300 

A40 

1251 

7159 

0 1 55 

ORIGINAL  PAGE 
OF  POOR  QUALITY 
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TABLE  F-IOO.  2000  CROSSOVER  DISTANCE  IN  MILES 
KA  BAND  CPS  SERVICES  (UNSHARED  EARTH  STATION) 


r 


KA  4 

FILL  FAC 
CHANNEL 

rrs 

- 0.9 

UNIT  COSTS  = 

TARIFF  FACTORS  0. 
0.3S  0.3S  0.3S  0 

60  0.02 
.35  O.OB  Oi 

,66  0 

CROSSOVER 

riTSTANCE 

AVAIL 

CAT  AC 

COST 

2.4 

4.0 

9.  A 

LARGE 
nr  MUM 
SMALL 
MINI 

0.999 

0.999 

0.999 

0.999 

32000.0 
6J00.0 
1544. 0 
A4.0 

1072.0 

329.0 

107.2 

00.0 

1 

1 

1 

30 

1 

1 

1 

156 

1 

t 

1 

640 

I 


56 

64 

64 

64 

1544 

1 

ni 

33 

24 

1 

1 

ll?2 

94 

54 

33 

1 

155 

713 

16366 

591 
1 5630 

4 76 
15170 

163 

.5: 


ORIGINAL  PAGE  IS 
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TABLE  F-101.  2000  MONTHLY  PAYOFF  REQUIREMENT 
KA  BAND  CPS  SERVICES  (SHARED  EARTH  STATION) 


Krt  A crr.2  COST  pen  month 

FILL  FrtC  = 0.9  TARIFF  FACTORS  0.68  0.02 

CHANNEL  UNIT  COSTS  = 0.35  0.35  0.35  0.35  0.00  0.66  0 


AUAIL 

CAPAC 

COST 

2.4 

4.0 

9.6 

56 

64 

1544 

6300 

LARGE 

0.999 

32000.0 

1072.0 

506 

080 

1379 

3573 

361 

7961 

19556 

MEDIUM 

0.999 

6300.0 

329.0 

590 

896 

1395 

3670 

472 

10634 

30463 

ORIGINAL  PAGE  [S 
OF  POOR  QUALITY 
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TABLE  F-102.  2000  CROSSOVER  DISTANCE  IN  MILES 
KA  BAND  CPS  SERVICES  (SHARED  EARTH  STATION) 


KA  A cr-G2  cnossovrR  distance 

FILL  FAC  » 0.7  TARIFF  FACTORS  O.AO  0.02 

CHANNEL  UNIT  COSTS  = 0.3S  0.35  0.3S  0.3S  0.08  0,66  0 


AVAIL 

CAT- AC 

COST 

2.4 

4.0 

7.6 

56 

64 

64 

64 

1544 

LARGE 

0.779 

32000.0 

1072.0 

276 

477 

005 

363 

240 

1 18 

70 

37 

HEDIUH 

0.777 

6300.0 

327.0 

282 

480 

027 

388 

384 

262 

107 

,’4 

\ 
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APPENDIX  G 

OVERALL  SATELLITE  FORECAST 
G.I  INTRODUCTION 


The  overall  satellite  market  represents  the  total  amount  of  traffic  addressable 
by  both  trunking  and  CPS  satellite  systems.  These  two  systems  are  overlapping 
for  many  of  the  thirty-one  services.  In  some  cases,  however,  traffic  from  one 
system  cannot  be  a part  of  the  other;  for  example,  hinterland  traffic  only  applies 
to  CPS  systems.  An  extensive  analysis  comparing  both  systems  was  undertaken 
in  order  to  arrive  at  an  overall  forecast. 

G.2  METHODOLOGY 


The  merging  of  trunking  and  CPS  required  a comparision  of  the  traffic 
addressable  by  each  of  the  systems  (see  Figure  G-1).  This  comparision  was  done 
on  a cell  by  cell  basis.  A cell  has  3 dimensions;  year,  speed  and  service  (see 
Figure  G-2).  The  unit  of  the  cell  is  a crossover  distance.  A comparision  of  these 
crossover  distances  between  trunking  (T)  and  CPS  (C)  is  the  initial  step  in 
determining  the  overall  satellite  forecast.  If  the  trunking  crossover  (Tl)  is 
lowest,  the  net  addressable  trunking  forecast  for  that  cell  becomes  part  of  the 
overall  satellite  forecast  (01).  To  this  is  added  the  CPS  hinterland  forecast  for 
the  corresponding  cell  (HI).  This  hinterland  traffic  is  added  since  it  does  not 
exist  in  the  trunking  system;  however,  it  does  exist  in  the  overall  system.  If  the 
trunking  crossover  (Tl)  is  due  to  (i.e.,  determined  by)  the  Ka  band  an  additional 
amount  of  trunking  traffic  must  be  figured  since  not  all  trunking  traffic  can  use 
the  Ka  band  (see  Appendix  H).  This  is  done  by  using  the  MDM  and  applying  the 
next  lowest  trunking  crossover,  either  C or  Ku,  for  that  cell  (Tl),  for  the  amount 
of  traffic  which  cannot  go  Ka  band  trunking. 

If  the  CPS  crossover  (Cl)  is  lowest,  the  net  CPS  forecast  for  that  cell  becomes 
part  of  the  overall  satellite  forecast  (01).  If  the  CPS  crossover  (Cl)  is  due  to  the 
Ka  band,  an  additional  amount  of  CPS  traffic  must  be  figured  since  not  all  CPS 
traffic  can  use  the  CPS  band  (see  Appendix  H).  This  is  done  by  using  MDM  and 
applying  the  next  lowest  crossover,  either  C or  Ku,  for  that  cell  (Cl),  for  the 
amount  of  raffic  which  cannot  go  Ka  band  CPS.  To  that  add  the  portion  of  the 
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traffic  which  can  go  trunking  but  w’hich  cannot  go  CPS  (see  Appendix  H).  This 
portion  of  traffic  can  be  found  by  using  the  MDM  and  applying  the  trunking 
crossover  for  that  cell  (Tl),  for  that  amount  of  traffic  which  cannot  go  CPS. 

G.3  NET  ADDRESSABLE  TRUNKING  TRAFFIC 

The  net  addressable  trunking  traffic  forecast  is  the  forecast  (expected)  found  in 
the  Satellite  Provided  Fixed  Communications  Service;  A Forecast  of  Potential 
Domestic  Demand  through  the  Year  2000,  NASA  Contract  NAS- 3-22894  also 
prepared  by  Western  Union  (Table  C-7).  The  following  is  a summary  of  the  steps 
that  were  performed  to  determine  this  traffic. 

a.  Net  Long  Haul  without  Hinterland 

Until  this  point  in  the  analysis,  CPS  and  Trunking  forecast  were 
treated  identicially.  At  this  point  a distinction  was  made; 
traffic  which  fell  outside  the  SMSAs  was  not  considered  suit- 
able for  transmission  over  trunking  facilities.  These  percent- 
ages were  determined  through  the  use  of  artifical  SMSAs 
(Appendix  E). 

b.  Remove  Traffic  Not  Suitable 

The  percent  of  each  service's  traffic  not  suitable  for  satellite 
transmission  was  estimated  on  the  basis  of  internal  analysis 
conducted  by  engineers  familiar  with  the  various  services. 
These  percentages  are  listed  by  band  in  Table  Gl. 

c.  Cost  Analysis 

The  comprehensive  cost  analysis  required  to  develop  the  ter- 
restrial/satellite cross-over  distances  was  applied  as  it  was  for 
CPS.  The  major  activities  conducted  during  this  analysis  are 
listed  in  Table  G-2. 

d.  Determine  Operating  Speeds 

The  percent  of  each  service's  traffic  transmitted  at  the  various 
operating  speeds  was  estimated  on  the  basis  of  internal  analysis 
conducted  by  engineers  familiar  with  the  various  services. 
These  are  given  in  Table  G-3  through  G-5. 

e.  Consider  Effect  of  Common  Carrier 

The  amount  of  traffic  that  should  be  removed  because  common 
carriers  will  choose  terrestrial  over  satellite  modes  even  though 
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the  latter  were  calculated  as  more  cost  efficient  was  removed 
next.  This  is  given  in  Table  G-6. 

G.4  NET  ADDRESSABLE  CPS  FORECAST 

The  net  addressable  CPS  forecast  is  explained  in  Appendix  H. 

G-5  NET  ADDRESSABLE  CPS  HINTERLAND  FORECAST 

This  net  addressable  CPS  hinterland  forecast  is  similar  to  the  CPS  forecast, 
however,  it  only  includes  traffic  to  or  from  sites  outside  the  SMSAs.  This  was 
done  by  creating  artificial  SMSAs  as  explained  in  Appendix  H.  This  include 

17,328  routes.  The  net  addressable  CPS  hinterland  forecast  by  service  is  shown 
in  Table  G-8. 

G.6  OVERALL  SATELLfTE  FORECAST 

The  overall  satellite  forecast  was  overlapping  and  included  traffic  from  both 
CPS  and  trunking  systems.  The  trunking  segment  or  the  portion  of  the  overall 
satellite  market  which  is  due  to  trunking  is  given  in  Table  G-9.  The  CPS 

segment  is  given  in  Table  G-10.  The  final  result  of  this  task  is  given  in  Table  G- 

11. 
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FIGURE  G-1,  ACTIVITY  FLOW  FOR  OVERALL  SATELLITE  FORECASTS 
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FIGURE  G-1,  ACTIVITY  FLOW  FOR  OVERALL  SATELLITE  FORECASTS  (Continued) 
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DIAGRAM  OF  CELLS  INDICATING  DIMENSIONS  OF  YEAR,  SPEED  AND  SERVICE 


TABLE  G-1 

PERCENT  OF  TRAFFIC  NO'*’ 
SUITABLE  FOR 
SATELLITE  “TRANSMISSION 


SERVICES 


MTS  (residential) 

MTS  (business) 

Private  Line 
Mobile 
Public  Radio 

Commercial  and  Religious 

Occasional 

CATV  Music 

Recording 

Data  Transf*»r 

Batch  Processing 

Data  Entry 

Remote  3ob  Entry 

Inquiry/Response 

Timesharing 

USPS/EMSS 

Mailbox 

Administrative  Messages 
Facsimile 

Communicating  Word  Processors 
TWX/Telex 

Mailgram/Telegram/Money  Order 

Point  of  Sale 

Videotext/Teletext 

Telemonitoring  Service 

Secure  Voice 

Network 

CATV 

Occasional 

Recording  Channel 

Teleconferencing 


C_  Ku.  JSa 


30a 

30a 

30a 


60b  60b  60b 

60b  60b  60b 


30a 

30a 

30a 

30a 

15a 


a = Availability 


b - Connectivity  (i.e.,  time  delay 
tolerance) 
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TABLE  G-2 

MAJOR  TRUNKING  COSTING  ACTIVITIES 


r 

I 

\ 

I 

r 

I 

f 

I 
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O Define  the  trunking  earth  stations 
O Size  the  earth  stations  for  C,  Ku-  and  Ka-band 
O Vendor  Survey  to  obtain  the  earth  station  component  costs 
O Cost  of  the  earth  station 
O Cost  of  the  space  segment 

O Cost  of  the  terrestrial  tails.  Dir  lai  icrowave,  fiber  optics,  etc. 

O End  to  end  user  costs  for  various  i.  g services 
O Terrestrial  tariffs  for  various  services 

O Crossover  for  terrestrial  Tariffs  for  various  trunking  services  with 
satellite  trunking  systems 


TABLE  G-3 

OPERATING  SPEEDS  OF  SERVICES  1980 


SERVICES  2.4  4.8  9.6 


MTS  (residential) 

MTS  (business) 

Private  Line 
Mobile 
Public  Radio 

Comnnercial  and  Religious 

Occasional 

CATV  Music 

Recording 

Data  Transfer 

25 

Batch  Processing 

70 

20 

10 

Data  Entry 

70 

20 

10 

Remote  3ob  Entry 

70 

20 

10 

Inquiry/Response 

70 

20 

10 

Timesharing 

50 

20 

20 

USPS/EMSS 

20 

10 

60 

Mailbox 

70 

20 

10 

Administrative  Messages 

70 

20 

10 

Facsimile 

Communicating  Word 

70 

20 

10 

Processors 

70 

20 

10 

TWX/Telex 

Mailgram/Telegram/ 

70 

20 

10 

Money  Order 

70 

20 

10 

Point  of  Sale 

70 

20 

10 

Videotext/Teletext 

70 

20 

10 

Telemonitoring  Service 

70 

20 

10 

Secure  Voice 
Network 

20 

60 

20 

CATV 
Occasional 
Recording  Channel 
Teleconferencing 
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10 
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TABLE  G-4 

OPERATING  SPEEDS  OF  SERVICES  1990 


SERVICES 

LI 

LI 

T-l 

Scl 

Sc2 

MTS  (residential) 

65 

30 

MTS  (business) 

65 

30 

Private  Line 

65 

30 

Mobile 

65 

30 

Public  Radio 

Commercial  and  Religious 
Occasional 
CATV  Music 
Recording 


Network 

CATV 

Occasional 

Recording  Channel 

Teleconferencing 


Sc3 


Data  Transfer 

20 

Batch  Processing 

20 

30 

40 

Data  Entry 

20 

70 

10 

Remote  3ob  Entry 

20 

70 

10 

Inquiry/Response 

20 

70 

10 

Timesharing 

20 

20 

40 

USPS/EMSS 

10 

60 

Mailbox 

20 

70 

10 

Administrative  Messages 

20 

70 

10 

Facsimile 

20 

70 

10 

Communicating  Word 

Processors 

20 

70 

10 

TWX/Telex 

20 

70 

10 

Mailgram/T  elegram/ 

Money  Order 

20 

70 

10 

Point  of  Sale 

20 

70 

10 

Videotext/Teletext 

20 

70 

10 

Telemonitoring  Service 

20 

70 

10 

Secure  Voice 

20 

30 

50 

50 

10 


20 

30 


30 
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TABLE  G-5 

OPERATING  SPEEDS  OF  SERVICES  2000 


SERVICES 

MTS  (residential) 

MTS  (business) 

Private  Line 
Mobile 
Public  Radio 

Commercial  and  Religious 

Occasional 

CATV  Music 

Recording 

Data  Transfer 

Batch  Processing 

Data  Entry 

Remote  3ob  Entry 

Inquiry/Response 

Timesharing 

USPS/EMSS 

Mailbox 

Administrative  Messages 
Facsimile 

Communicating  Word 
Processors 
TWX/Telex 
Mailgram/Telegram/ 

Money  Order 
Point  of  Sale 
Videotext/Teletext 
Telemonitoring  Service 
Secure  Voice 
Network 
CATV 
Occasional 
Recording  Channel 
Teleconferencing 


ZA  M 9.6  56  T-1 


10 

10 


10 

10 

10 

20 

10 

10 

10 

10 

10 

10 


30 

20 

10 

20 

20 

10 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 


10 

40 

70 

20 

70 

20 

20 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 


20 

30 


70 

70 

70 


70 


TABLE  G-6 

PERCENT  OF  TRAFFIC  REMOVED 
BECAUSE  OF  PLANT  IN  PLACE 


Voice 

Data 

Video 


98  73.5 

93  U9.5 

No  effect  since  only  satellite 


50.0 

16.5 


traffic  forecasted 


f 
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TABLE  G-7 
TRUNKING 
NET  ADDRESSABLE 
EXPECTED 
TRANSPONDERS 


MTS  (residential) 

MTS  (business) 

Private  Line 
Mobile 
Public  Radio 

Commercial  and  Religious 
Occasional 
CATV  Music 
Recording 


Data  Transfer 
Batch  Processing 
Data  Entry 
Remote  Job  Entry 
Inquiry/Response 
Timesharing 
USPS/EMSS 
Mailbox 

Administrative  Messages 
Facsimile 

Communicating  Word  Processors 
TWX/-^elex 

Mailgram/Telegram/  loney  Orders 
Point  of  Sale 
Videotext/Teletext 
Telemonitoring  Service 
Secure  Voice 


Network 
CATV 
Occasional 
Recording  Channel 
Teleconferencing 


3.5 

9.0 

174.9 
0.4 
0.3 
0.4 
0.7 
0. 1 

TW3 


50.6 

160.3 
382.9 

5.6 

0.6 

0.7 

0.6 

0.1 

0.0 

601.4 


0.4 

0.7 

62.5 

7.1 

3.2 
0.8 
0.6 
0.4 

34.6 
3.9 
0.3 
0.1 
0.0 
4.0 
1.8 
0.0 


193.7 

647.7 
946.0 

15.8 

0.6 

0.7 

0.6 

0.3 

0.1 

1,805.6 


2.7 

1.6 

114.0 

16.9 

8.2 

1.9 

1.8 
1.0 

99.2 

5.3 

0.9 

0.2 

0.0 

6.5 

8.1 

0.0 


0.0 

0.2 

1.8 

12.5 

120.4 

269.9 

j 

10.0 

42.9 

42.0 

34.0 

82.4 

68.2 

: 1 

14.3 

41.6 

36.0 

0.0 

1.3 

3.0 

155.9 

245.3 

^ 1 

61.3 

322.8 

392.7 

i 1 

TABLE  G-8.  HINTERLAND  CPS  SEGMENT  OF  OVERALL  SATELLITE  FORECASTS 

(TRANSPONDERS) 


YEAR 


SERVICE 


VOICE 


ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 
PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 

OCCASIONAL 

CATV  MUSIC 

RECORDING 

TOTAL 

DATA 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  30B  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 

TOTAL 

VIDEO 


NETWORK 

CATV 

OCCASIONAL 
RECORDING  CHANNEL 
TELECONFERENCING 


1980 

1990 

2000 

0.0 

0.0 

0.0 

0.1 

1.2 

6.5 

0.1 

1.8 

11.8 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

3. 1 

18.4 

0.0 

0.1 

0.3 

0.0 

0.2 

0.5 

2.9 

18.7 

40.2 

0.1 

2.1 

5.7 

0.0 

1.0 

3.6 

0.0 

0.3 

0.7 

0.0 

0.1 

0.3 

0.0 

0.1 

0.4 

0.7 

12.0 

40.5 

0.1 

0.7 

1.2 

0.0 

0.1 

0.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.2 

2.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.6 

3.9 

36.6 

96.8 

0.0 

o.n 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Oil 

9.6 

20.0 

0. 1 

9.6 

20.0 
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TOTAL 


TABLE  G-9.  TRUNKING  SEGMENT  OF  OVERALL  SATELLITE  FORECASTS 

(TRANSPONDERS) 


SERVICE 

VOICE 

MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 
PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 

OCCASIONAL 

CATV  MUSIC 

RECORDING 

TOTAL 


YEAR 

1980 

1990 

2000 

3.5 

50.6 

193.7 

9.0 

160.3 

647.7 

174.9 

382.9 

946.0 

0.4 

5.6 

15.8 

0.3 

0.6 

0.6 

0.4 

0.7 

0.7 

0.7 

0.6 

0.6 

0.1 

0.1 

0.3 

0.0 

0.0 

O.I 

189.3 

601.4 

1805.6 

DATA 


DATA  TRANSFER 

0.0 

0.4 

2.7 

BATCH  PROCESSING 

0.0 

0.0 

0.0 

DATA  ENTRY 

0.0 

0.0 

0.0 

REMOTE  30B  ENTRY 

0.0 

0.0 

0.0 

INQUIRY/RESPONSE 

0.0 

0.0 

0.0 

TIMESHARING 

0.0 

0.0 

0.0 

USPS/EMSS 

0.0 

0.6 

1.8 

MAILBOX 

0.0 

0.0 

0.0 

ADMINISTRATIVE  MESSAGES 

0.0 

0.0 

0.0 

FACSIMILE 

0.0 

0.0 

0.0 

COMMUNICATING  WORD  PROCESSORS 

0.0 

0.0 

0.0 

TWX/TELEX 

0.0 

0.1 

0.2 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0.0 

0.0 

POlN'l  OF  SALE 

0.0 

0.0 

o.': 

VIDEOTEXT/TELETEXT 

0.0 

1.8 

8.1 

TELEMONITORING  SERVICE 

0.0 

0.0 

0.0 

SECURE  VOICE 

0.0 

0.0 

0.0 

TOTAL 

0.1 

2.9 

12.8 

VIDEO 

NETWORK 

10.0 

42.9 

42.0 

CATV 

34.0 

82.4 

68.2 

OCCASIONAL 

14.3 

41.6 

36.0 

RECORDING  CHANNEL 

0.0 

0.0 

1.3 

TELECONFERENCING 

3.0 

155.9 

245.3 

TOTAL 

61.3 

322.8 

392.7 
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TABLF  G-10.  CPS  SEGMENT  OF  OVERALL  SATELLITE  FORECASTS 

(TRANSPONDERS) 


YEAR 


SERVICE 


VOICE 

MTS  (RESIDENTIAL) 

MTS  (3US1NESS) 

PRIVATE  LINE 
MOBILE 
PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 

OCCASIONAL 

CATV  MUSIC 

RECORDING 

TOTAL 

DATA 

DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRy 
REMOTE  .lOB  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  ORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 

TOTAL 

VIDEO 


NETWORK 

cat; 

OCCASIONAL 
RECORDING  CHANNEL 
TELECONFERENCING 

TOTAL 


1980 


0.0 

O.I 

0.1 

0.0 

0.0 

0.0 

0.0 

c.o 

0.0 

0.2 


0.0 
0.1 
16.1 
0.4 
0.2 
0. 1 
0.0 
0.0 
3.9 
0.7 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 

21.7 


0.0 

n.o 

0.*' 

0.0 

0.1 

0.1 


1990 


0.0 
1 .2 
1.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

3.1 


0.1 

1.1 

102.2 

11.6 

5.3 

1.4 
0.1 
0.8 

65.6 

5.7 

0.5 

0.0 

0.0 

6.9 

0.0 

0.0 

0.3 

201.5 


0.0 

0.0 

0.0 

0.0 

9.6 

9.6 


2000 


0.0 
6.5 
11.8 
0. 1 
0.0 
0.0 
0.0 
0.0 
0.0 

18.4 


0.3 

3.1 
219.9 

31.0 

19.6 

3.7 

0.3 

2.2 

221.5 

8.6 
2. 1 
0.0 
0.0 
13.2 
0.0 
0. 1 
3.3 

528.8 


0.0 

0.0 

0.0 

0.0 

20.0 

20.0 
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TABLE  G-II.  OVERALL  SATELLITE  FORECASTS 
(TRANSPONDERS) 


YEAR 


SERVICE 

VOICE 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 
PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 

OCCASIONAL 

CATV  MUSIC 

RECORDING 

TOTAL 

DATA 

DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 

TOTAL 

VIDEO 


1980  1990  2000 


3-5  50.6  193.7 

9-1  16.'.. 5 654.2 

174.9  384.8  957.8 

0.4  5.6  15.9 

0>3  0.6  0.6 

0.4  0.7  0.7 

0.8  0.6  0.6 

0.1  O.I  0.3 

0.0  0.0  0. 1 


1*9.4  604. 5 1824.0 


0.0  0.5  3.0 
0.1  1.1  3.1 
16.1  102.2  219.9 
0-^  11.6  31.0 
0-2  5.3  19.6 
0.1  1.4  3.7 
0.0  0.6  2.2 
0.0  0.8  2.2 
3-9  65.6  221.5 
0*7  5.7  8.6 
0.0  0.5  2.1 
0.1  0.2  0.2 
0.0  0.0  0.0 
0-1  6.9  13.2 
0-0  1.8  8.1 
0.0  0.0  0.1 
0.0  0.3  3.3 


21.7  204.4  541.6 


NETWORK 

CATV 

OCCASIONAL 
RECORDING  CHANNEL 
TELECONFERENCING 

TOTAL 


10.0 

34.0 

14.3 
0.0 
3.1 

61.3 


42.9 

82.4 

41.6 

C.O 

lfr5.5 

332.4 


42.0 

68.2 

36.0 
1.3 

265.3 

412.7 
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APPENDIX  H 
CPS  SATELUTE  MARKET 


H.1  INTRODUCTION 


The  CPS  satellite  forecast  represents  the  total  amount  of  traffic  addressable  by 
a CPS  satellite  system.  The  most  distinguishing  feature  between  a CPS  and 
trunking  system  is  the  amount  of  traffic  aggregation  which  occurs.  With  CPS 
one  of  two  types  of  systems  exist;  one  with  small  earth  stations  located  directly 
on  the  customer's  premise  and  one  with  local  customer  shared  earth  stations  with 
dedicated  tail  connections  directly  to  the  sharing  customers.  Trunking  uses 
public  lines  to  transmit  the  information  over  to  and  from  a central  earth  station. 

H.2  METHODOLOGY 


To  derive  the  addressable  CPS  forecast  it  is  necessary  to  begin  with  the  net  long 
haul  (see  Figure  H-1).  A series  of  steps  must  then  be  performed  reducing  traffic 
for  various  reasons,  and  making  comparisions  of  the  crossovers  due  to  various 
bands.  The  assumption  is  made  that  CPS  traffic  will  be  all  digital.  This  is  based 
on  trends  to  totally  integrated  networks.  The  following  steps  were  performed  to 
determine  this  traffic. 

H.2.1  Remove  Traffic  Due  to  Satellite  Constraints 


Unacceptable  user  and  application  characteristics  refer  to  usage  and  technical 
considerations  which  play  a part  in  determining  the  suitability  of  a particular 
application  for  implementation  on  a satellite  transmission  system  (see  Table  H- 
1).  Among  the  qualification  criteria  evaluated  in  determining  satellite  imple- 
mentation suitability  were  the  following: 

a.  Satellite  Delay 

What  is  the  ability  of  an  application  to  tolerate  a 600  milli- 
second delay  cuased  by  transmission  via  satellite?  In  data 
applications,  this  represents  the  delay  between  sending  a block 
of  information  and  the  acknowledgement  of  its  correct  recep- 
tion. 


c -6 


H-i 


b.  Accommodation  of  satellite  delay 

What  effect  will  the  cost  and  required  technology  necessary  to 
overcome  some  satellite  delay  problems  have  on  demand? 
Included  are  the  costs  of  software  conversion  or  special  equip- 
ment, the  projection  of  their  aveulability  and  ease  of  imple- 
mentation. 

c.  Multipoint  signal  distribution 

What  are  the  requirements  of  each  application  for  broadcast- 
type  signal  distribution?  The  C-band  CONUS  coverage  easily 
accommodates  multipoint  requirements  such  as  are  associated 
with  the  Network  Video  application,  while  Ku-band  imple- 
mentation of  multipoint  distribution  requires  a separate  half 
channel  for  each  additional  drop.  (The  Ka-band  system  model  is 
a point-to-point  system,  not  adaptable  to  broadcast  services.) 

d.  Urgency  of  message  delivery 

How  tolerant  will  users  be  to  service  interruptions  and  outages 
in  excess  of  that  experienced  on  terrestrial  transmission  media 
such  as  the  public  switched  network?  Movement  to  higher 
transmission  frequencies  is  accompanied  by  the  potential  for 
lower  levels  of  service  availability.  The  impact  of  reduced 
availabiiity  varies  with  each  application. 

e.  Miscellaneous  characteristics 

Several  minor  service  considerations  were  also  evaluated.  They 
included:  joint  use  of  existing  facilities,  which  may  cause 

facility  requirements  to  reflect  the  principal  usage  rather  than 
the  subordinate  usage;  and,  insufficient  traffic  volume  of  a 
specific  application  to  justify  special  communications  facilities. 

Quantification  of  these  qualifying  criteria  included  several  conditions.  Some 
were  fundamental  to  the  separation  of  sateilite  and  terrestrial  traffic  (satellite 
delay),  some  were  necessary  to  separate  different  forms  of  a satellite  transmis- 
sion (multipoint  signal  distribution),  and  some  were  time  oriented  (accommoda- 
tion of  satellite  delay).  Each  of  the  31  service  applications  were  evaluated  for 
each  characteristic  in  current  terms  (1980)  and  for  the  year  2000,  based  on 
trends  established  by  judgement  and  analysis.  Intermediate  years  also  were 
evaluated  if  a significant  change  in  trend  was  anticipated.  A factor  was 
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established  for  each  criterion  for  1980  and  2000  which  defined  the  proportion  of 
market  demand  associated  with  a particular  service  application  that  could 
tolerate  the  requirements  of  the  criterion.  The  individual  factors  derived  for 
each  criterion  were  consolidated  into  a composite  qualifying  factor  and  applied 
to  the  net  long  haul  market  demand  for  each  application  and  each  year  of  the 
1980-2000  time  span  by  computer  modelling  techniques.  This  completed  the  first 
step. 

H.2.2  Renrwve  Traffic  Lost  Because  of  Plant  in  Place 

There  exist  across  the  United  States  a tremendous  investment  in  existing  plant  in 
place.  Such  things  as  AT&T's  and  Western  Union's  extensive  microwave  systems 
were  largely  installed  several  years  ago.  Once  this  plant  is  installed  it  becomes 
a sunk  cost.  The  marginal  cost  is  the  cost  of  maintaining  the  system.  This  is  the 
true  cost  which  satellite  systems  must  recover.  As  competition  increases 
companies  will  compete  not  so  m':ch  on  a tariff  basis  but  on  a service  basis,  for 
example  a voice  grade  line  New  York  to  Los  Angeles.  Terrestrial  systems  will 
tend  to  underbid  their  true  cost  of  offering  the  service  in  order  to  cover  the  cost 
of  maintaining  their  present  system  and  covering  some  of  the  sunk  cost. 

As  the  marginal  cost  of  maintaining  the  plant  in  place  increases,  as  the 
equipment  becomes  older,  and  the  cost  of  providing  services  by  satellite  become 
cheaper  a higher  percentage  of  the  market  will  be  captured  by  satellites.  This  is 
reflected  in  the  percent  of  satellite  addressable  traffic  removed  because  of 
existing  plant  in  place  (Table  H-2).  These  percentages  were  obtained  by 
consulting  tariff  experts  and  engineers.  The  major  impact  was  expected  to  be  on 
voice  since  the  current  plant  in  place  was  established  mainly  to  handle  this  type 
of  traffic.  The  percent  of  data  to  remove  was  estimated  by  using  the  percent  of 
data  which  uses  voice  facilities  times  the  percent  of  voice  traffic  to  remove 
because  of  plant  in  place  (see  Appendix  E). 

H.2.3  Convert  into  Transponders 

Up  to  this  point  voice,  data,  and  video  were  all  carried  in  unique  units;  half  voice 
circuits  for  voice,  terabits  for  data  and  transponders  for  video.  In  order  to 
project  the  net  addressable  CPS  traffic  and  the  number  of  satellites  this  service 
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reqijires,  it  was  necessary  to  convert  these  units  into  a common  unit,  transpon- 
der;;. It  was  assumed  that  CPS  traffic  would  be  entirely  digital.  This  was  based 
on  the  nature  of  CPS,  mostly  intra  company  and  to  a large  extent  digital  to  begin 
with.  The  following  steps  were  perf(^med  to  convert  the  various  units  to 
transponders. 


a.  Voice 

To  convert  half-voice  circuits  into  transponders  required  two 
steps.  The  initial  step  was  to  determine  the  number  of  bits 
required  to  transmit  a half-voice  circuit.  Relying  on  our 
engineering  analysis  of  future  trends  the  following  number  of 
bits  were  determined  to  be  needed  to  code  a half-voice  circuit. 

1980  1990  2000 

64  32  24 

These  are  typical  of  the  number  of  bits  it  will  take  to  encode  a 
half-voice  circuit.  While  it  has  been  shown  possible  to  encode  a 
half  voice  circuit  in  as  few  as  16  Kbps  (perhaps  even  less)  the 
typical  circuit  today  uses  64  Kbps.  By  1990  this  typical  is 
expected  to  decline  to  32  Kbps.  By  2000  a mixture  of  50 
percent  encoded  at  32  Kbps  and  50  percent  at  16  Kbps  is 
foreseen.  Using  these  typical  rates  the  number  of  bits  needed 
to  transmit  the  voice  traffic  was  calculated. 

The  second  step  to  convert  half-voice  circuits  into  trans- 
ponders was  to  divide  by  the  amount  of  data  throughput  a CPS 
transponder  could  handle.  These  numbers  were  found  as 
explained  below  in  the  data  section. 

b.  Data 

To  convert  terabits  into  transponders,  it  was  necessary  to 
calculate  the  number  of  bits  which  a CPS  transponder  could 
handle.  An  analysis  was  made  considering  that  the  typical  CPS 
earth  station  would  be  small  and  that  several  would  utilize  the 
same  transponder  simultaneously.  As  more  earth  stations 
utilize  the  same  transponder  the  overhead  (bandwidth)  required 
increases  and  the  efficiency  declines.  Using  this  the  following 
data  rates  were  found  to  be  typical. 


1980 

36 


MBPS  PER  TRANSPONDER 
1990 


2000 


52.5 


52.5 


c.  Video 

The  number  of  transponders  needed  for  video  was  the  basic  unit 
established  for  those  services  in  producing  the  baseline.  Such 
things  as  compression  of  video  signals  and  the  ability  to 
transmit  more  than  one  signal  over  a transponder  were  con- 
sidered there.  Therefore,  no  adjustments  were  needed  to 
convert  the  video  services  to  CPS  transponders.  (In  addition  all 
video  services  except  teleconferencing  are  eliminated  because 
of  the  very  nature  of  CPS.) 

H.2.4  Distributed  Demand  to  all  Real  and  Artificial  SMS  As 


In  order  to  distribute  the  demand  for  transponders  among  the  313  SMSAs  and  the 
48  artificial  SMSAs  it  was  necessary  to  use  the  market  distribution  model  (see 
Appendix  C).  Table  H-3  shows  the  files  and  weights  used  to  perform  this 
distribution. 

H.2.5  Segment  Services  into  Varioig  Operation  Speeds 

The  next  step  is  to  segment  the  thirty-one  services  into  the  various  operating 
speeds.  This  analysis  done  by  engineers  reviewed  such  things  as  the  trend  toward 
more  high  speed  data.  Services  involving  a great  deal  of  CPU  to  CPU  traffic 
which  would  normally  go  over  high  volume  circuits  were  shown  as  such,  for 
instance,  data  transfer.  Slower  services,  such  as  data  entry,  were  segmented 
into  the  slower  speeds.  Tables  H4-H6  show  this  for  the  three  years. 

H.2.6  Reduce  Traffic  Becaice  of  Time  Zone  Considerations 

Peak  hour  traffic  does  not  consider  the  different  time  zones  within  the 
continental  United  States.  For  instance  if  the  peak  hour  for  traffic  occurs  at 
2:00  p.m.,  it  is  calculated  as  2:00  p.m.  across  the  United  States.  If  the  satellite 
system  has  sufficient  capability  it  may  be  reconfigured  and  the  antennas 
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reshaped  to  take  advantage  of  the  different  time  zones.  An  analysis  of  this 
effect  and  the  impact  on  system  traffic  was  performed  by  Western  Union  under 
contract  to  Motorola  (NASA  Contract  NAS3-22895).  In  summary  it  wu«:  found 
that  a system  may  be  designed  for  13  percent  less  traffic  if  the  system  takes 
advantage  of  the  various  time  zones.  The  time  zones  for  the  continental  U.S. 
are  shown  in  igure  H-2.  igure  H-3  shows  the  peak  hour  traffic  curve  after 
time  zones  were  considered  (note;  the  traffic  number  refers  to  the  Motorola 
study  not  the  current  study). 

Other  aspects  of  modifying  the  peak  hour  were  also  reviewed  such  as  seasonal 
variations  or  the  effect  of  future  population  shifts,  seasonal  variations  were 
found  to  have  spikes  on  certain  days  such  as  Christmas  or  tax  time  which  are  not 
sustained  enough  to  justify  a larger  system,  ""he  effect  of  the  population  shift  on 
traffic  was  also  found  to  be  insignificant.  Figure  H-4,  from  the  Motorola  study, 
shows  this  effect. 

H.2.7  Remove  Traffic  not  Suitable  for  CPS  Transmission 


Not  all  traffic  was  suitable  fo.  inclusion  in  a CPS  satellite  system.  There  were 
several  considerations  as  to  the  percentage  of  traffic  to  be  removed.  First 
broadcast  applications  were  difficult  if  not  impossible  for  a CPS  system  and 
were  largely  removed.  Private  homes  would  have  very  little  communication  and 
not  use  a CPS  system  so  traffic  generated  there,  such  as  residential  message  toll 
service,  was  removed.  In  addition  a great  deal  of  interbusiness  traffic  would  be 
between  companies  not  on  the  CPS  system  and  therefore  should  not  be  included 
as  addressable.  In  addition  because  of  the  beam  size  and  the  multiple  use  of  the 
Ka  Band  an  additional  amount  of  traffic  was  removed.  Table  H-7  shows  the 
percentage  of  traffic  removed  because  it  was  not  suitable  for  CPS  transmission. 

H.2.8  Cr<»sover  Distance 


In  Appendix  F costing  analysis  has  been  described  in  detail  and  crossover 
distances  computed.  Four  types  of  earth  stations  with  varying  traffic  capacity 
were  considered.  For  CPS  application  only  TDMA  approach  was  used  as  it 
supports  all  types  of  traffic  i.e.,  voice,  data  and  video.  To  satisfy  different  CPS 
network  traffic  requirements  the  earth  stations  were  designed  with  various  burst 
rates.  The  earth  stations  were  either  unshared  or  shared  by  the  customer.  In  the 
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former  case  the  customer  was  collocated  with  the  earth  station,  in  the  later  case 
the  customer  had  dedicated  terrestrial  tail  circuits.  The  composite  crossover 
concept  was  developed  and  used  in  Figure  H-1.  The  composite  crossover 
distance  is  defined  to  be  the  weighted  sum  of  the  individual  crossover  distances 
of  the  earth  stations.  Table  H-8  summarizes  the  CPS  earth  station  charac- 
teristics and  the  weight  assigned  to  each  ec.>  th  station  type  for  unshared 
application,  while  Table  H-9  summarized  the  CPS  earth  station  characteristics 
for  the  weight  assigned  to  each  earth  station  type  for  shared  application.  Using 
these  tables  and  the  results  of  Appendix  F the  composite  crossover  distances 
were  computed  for  shared  and  unshared  applications  with  .995  and  ,9?9  avail- 
ability. Tables  H-10  and  H-11  present  the  composite  crossover  distances  for 
unshared  earth  stations  with  .999  and  .995  availability,  while  Tables  H-1 2 and  H- 
13  present  the  composite  crossovers  for  shared  application  with  .999  and  .995 
availability. 

A comparision  of  the  trunking  and  CPS  crossovers  were  made  next.  Some  traffic 
which  economicaliy  would  go  trunking  wouid  likely  be  included  on  a CPS  system 
as  secondary  traffic  once  the  system  was  installed.  The  most  likely  candidate 
would  be  business  message  toll  service.  After  establishing  an  intra  business  CPS 
system  based  on  cost  effectiveness,  a company  would  likely  include  some  of  the 
intra  business  telephone  service.  For  the  same  reason  it  was  decided  that 
wherever  the  trunking/CPS  crossover  favored  trunking  10  percent  of  the  traffic 
would  be  addressable  by  CPS.  The  next  step  depends  on  which  CPS  crossover  is 
the  lowest. 


H.2.9.1  C or  Ku  Band  Crossover  Lowest 

If  the  C or  Ku  crossover  is  the  lowest  (see  Appendix  F),  the  crossover  is  applied 
for  that  particular  speed  across  all  31  services  and  across  all  real  and  artificial 
SMS  As  using  MDM.  This  provides  one  set  of  ceils.  When  all  the  crossovers  are 
applied  the  cells  are  added  to  determine  the  traffic  for  each  service. 

H.2.9.2  Ka  Band  Crossover  Lowest 


If  the  Ka-band  crossover  is  the  lowest,  two  portions  of  the  traffic  must  be 
determined.  One  portion  is  that  percentage  of  the  traffic  which  is  suitable  for 
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Ka-band  CPS  transmission.  This  is  found  by  first  appiying  the  Ka  Band  CPS 
crossover  using  MDM  and  then  multiplying  the  traffic  by  the  percent  of  traffic 
suitable  for  Ka  band  CPS  transmission.  The  second  portion  is  found  by  applying 
the  next  lowest  crossover  either  C or  Ku  to  the  traffic  using  MDM  and  then 
multiplying  by  the  percent  of  traffic  suitable  for  CPS  transmission  but  not 
suitable  for  Ka  transmission. 


H.2.10  CPS  Satellite  Report 

This  report  shows  the  net  addressable  CPS  traffic  (Table  H-14).  It  is  composed 
of  C,  Ku  and  Ka  traffic  depending  on  the  lowest  crossover  for  each  particular 
service  and  speed.  The  first  column  gives  the  name  of  the  service  forecasted. 
At  the  end  of  each  group  of  services,  voice,  data  and  video  subtotals  are  given. 
The  next  three  columns  present  the  traffic  forecast  in  transponders  for  1980, 
1990  and  2000. 
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FIGURE  H-1  ACTIVITY  FLOW  FOR  CPS  SATELLITE  MARKET 
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FIGURE  H-1  AaiVITY  FLOW  FOR  CPS  SATELLITE  MARKET 
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FIGURE  H-2.  as.  TIME  ZONES  AND  PEAK  HOUR  GENERATED  TRAFHC 

- Not  consider^  time  zones  or  population  shifts  (tp) 

- Considering  time  zones,  but  not  population  shifts  (Tp) 


FIGURE  H-3.  U.S.  PEAK  HOUR  TRAFFIC  CONSIDERING  TIME  ZONES 

MODEL  B Year  = 1982 
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TABLE  H-1 

PERCENT  OF  TRAFFIC  NOT 
SUITABLE  FOR 
SATELLITE  TRANSMISSION 


SERVICES 

MTS  (residential) 

M TS  (biKiness) 

Private  Line 
Mobile 
Public  Radio 

Commercial  and  Religious 

Occasional 

CATV  Music 

Recording 

Data  Transfer 

Batch  Processing 

Data  Entry 

Remote  3ob  Entry 

Inquiry/Response 

Timesharing 

USPS/EMSS 

Mailbox 

Administrative  Messages 
Facsimile 

Communicating  Word  Processors 
TWX/Telex 

Mailgram/Telegram/Money  Order 

Point  of  ^le 

V ideotext/  Teletext 

Telemonitoring  Service 

Secure  Voice 

^'etwork 

CATV 

Occasional 

Recording  Channel 

Teleconferencing 


C jSu.  iSS. 


30a 

30a 

30a 


60b  60b  60b 

60b  60b  60b 


30a 

30a 

30a 

30a 

15a 


a = Availability 


b = Connectivity  (i.^?.,  time  delay 
tolerance) 


TABLE  H-2 

PERCENT  OF  TRAFFIC  REMOVED 
BECAUSE  OF  PLANT  IN  PLACE 


YEAR 

SERVICE 

19S0 

1990 

2000 

Voice 

98 

73.5 

50.0 

Data 

93 

49.5 

16.5 

Video 

No  effect  since  only  satellite  traffic  forecasted 

H-16 


*■ 


> 


TABLE  H-3 

WEIGHTING  FOR  MDM 


FILE 

SOURCE 

WEIGHT 

P<^uiation 

1980  Census 

30 

1980  Business 

AT&T 

35 

Telephones 

Bank  Deposits 

Dept,  of  Commerce 

10 

Non-Farm 

Bureau  of  Economic  Affairs 

15 

Employment 

Number  of  Computer 

Internation  Data  Corp. 

10 

Sites 
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TABLE  H-* 

OPERATING  SPEEDS  OF  SERVICES  19S0 


SERVICES 

M 

III 

Scl 

Sc2 

MTS  (residential) 

65 

30 

MTS  (business) 

65 

30 

Private  Line 

65 

30 

Mobile 

65 

30 

Public  Radio 

Commercial  and  Religious 

Occasional 

CATV  Music 


Recording 


Data  Transfer 

25 

Batch  Processing 

70 

20 

10 

Data  Entry 

70 

20 

10 

Remote  Job  Entry 

70 

20 

10 

Inquir  y /Response 

70 

20 

10 

Timesharing 

50 

20 

20 

USPS/EMSS 

20 

10 

60 

Mailbox 

70 

20 

10 

Administrative  Messages 

70 

20 

10 

Facsimile 

70 

20 

10 

Communicating  Word 

Processors 

70 

20 

10 

TWX/Telex 

70 

20 

10 

Mailgram/Telegram/ 

Money  Order 

70 

20 

10 

Point  of  Sale 

70 

20 

10 

Videotext/Teletext 

70 

20 

10 

Telemonitoring  Service 

70 

20 

10 

Secure  Voice 

20 

60 

20 

Network 
CATV 
Occasional 
Recording  Channel 
Teleconferencing 


Sc3 


Vji  V/i  Vn 


TABLE  H-5 

OPERATING  SPEEDS  OF  SERVICES  1990 


SERVICFS 

2A 

M 

M 

T-1 

Scl 

Sc2 

MTS  (residential) 

65 

30 

MTS  (business) 

65 

30 

Private  Line 

65 

30 

Mobile 

65 

30 

Public  Radio 

Commercial  and  Religious 

Occasional 

CATV  Music 

Recording 

Data  Transfer 

20 

50 

30 

Batch  Processing 

20 

30 

90 

10 

Data  Entry 

20 

70 

10 

Remote  3ob  Entry 

20 

70 

10 

Inquiry/Response 

20 

70 

10 

Timesharing 

20 

20 

40 

20 

USPS/EMSS 

10 

60 

30 

Mailbox 

20 

70 

10 

Administrative  Messages 

20 

70 

10 

Facsimile 

20 

70 

10 

Communicating  Word 

Processors 

20 

70 

10 

TWX/Teiex 

20 

70 

10 

Mailgram/Telegram/ 

Money  Order 

20 

70 

10 

Point  of  Sale 

20 

70 

10 

Videotext/Teletext 

20 

70 

10 

Tele  monitoring  Service 

20 

70 

10 

Secure  Voice 

20 

30 

50 

Network 
CATV 
Occasional 
Recording  Channel 
Teleconferencing 
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ViA  v«n  VM 


TABLE  H-6 

OPERATING  SPEEDS  OF  SERVICES  2000 


SERVICES 

MTS  (residential) 

MTS  (business) 

Private  Line 
Mobile 
Public  Radio 

Commercial  and  Religious 

Occasional 

CATV  Music 

Recording 

Data  Transfer 

Batch  Processing 

Data  Entry 

Remote  3ob  Entry 

Inquiry /Response 

Time^aring 

USPS/EMSS 

Mailbox 

Administrative  Messages 
Facsimile 

Communicating  Word 
Processors 
TWX/Telex 
Mailgram/Telegram/ 
Money  Order 
Point  of  Sale 
Videotext/Teletext 
Telemonitoring  Service 
Secure  Voice 
Network 
CATV 
Occasional 
Recording  Channel 
T eleconf  erenc  ing 


10 

20 

30 

40 

30 

10 

20 

70 

10 

20 

70 

10 

20 

70 

10 

20 

70 

10 

20 

70 

10 

20 

70 

10 

20 

70 

10 

20 

70 

10 

20 

70 

10 

20 

70 

10 

20 

70 

10 

20 

70 

10 

20 

70 

10 

20 

70 

10 

20 

70 

TABLE  H-7 

PERCENT  OF  TRAFFIC  NOT  SUITABLE  FOR  CPS 


MTS  (residential) 

MTS  (business) 

Private  Line 
Mobile 
Public  Radio 

Commercial  and  Religious 

Occasional 

CATV  Music 

Recording 

Data  Transfer 

Batch  Processing 

Data  Entry 

Remote  3ob  Entry 

Inquiry /Response 

Timesharing 

USPS/EMSS 

Mailbox 

Administrative  Messages 
Facsimile 

Communicating  Word  Processors 
TWX/Telex 

Mailgram/Telegram/Money  Orders 

Point  of  Sale 

Videotext/Teletext 

Telemonitoring  Service 

Secure  Voice 

Network 

CATV 

Occasional 

Recording  Channel 

T eleconferencing 


C ADDITIONAL  KA 


100 

60 

0 

70 

100 

0 

0 

0 

0 

10 

10 

0 

0 

0 

0 

50 

0 

0 

40 

0 

60 

100 

10 

100 

0 

0 

100 

100 

100 

100 

30 


0 

0 

0 

0 

0 

60 

60 

60 

60 

10 

10 

0 

0 

0 

0 

0 

20 

20 

10 

20 

10 

0 

10 

0 

0 

0 

0 

0 

0 

0 

15 
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TABLE M 

UNSHARED  EARTH  STATION  COMPOSITE  CROSSOVERS 


E/S  TYPE  CAPACITY 


Large 

32.0 

Medium 

6.3 

Medium 

6.3 

Small 

1.5 

Small 

1.5 

Small 

1.5 

Mini 

Mini 

Mbps 

60  Mbps 

Mbps 

60  Mbps 

Mbps 

15  Mbps 

Mbps 

15  Mbps 

Mbps 

8 Mbps 

Mbps 

SCPC 

SCPC 

SCPC 

WEIGHT 


10% 

10% 

50% 

30% 

70% 

35% 

15% 

30% 

55% 

5% 

70% 

30% 
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TABLE  H-9 

SHARED  EARTH  STATION  CX>MP051TE  CROSSOVERS 


E/S  TYPE 

CAPACITY 

B.R. 

WEIGHT 

Large 

32  Mbps 

60  Mbps 

50% 

Medium 

32  Mbps 

60  Mbps 

30% 

Medium 

32  Mbps 

1 5 Mbps 

50% 

70% 
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TABLE  H- 10.  CROSSOVER  DISTANCE  IN  MILES 
UNSHARED  EARTH  STATIONS  .999  AVAILABILITY 


2.9 

9.8 

9.6 

56 

T1 

VI 

V2 

V3 

1980 

C 

62 

119 

252 

332 

367 

9066 

3825 

3690 

KU 

129 

231 

991 

631 

525 

6961 

6116 

5856 

KA 

0 

0 

0 

0 

0 

0 

0 

0 

1990 

C 

19 

91 

127 

199 

292 

2938 

2738 

2565 

KU 

51 

137 

339 

990 

316 

9607 

9338 

9129 

KA 

5 

15 

92 

92 

205 

2006 

1829 

1659 

2000 

C 

7 

23 

61 

121 

298 

2318 

2125 

1978 

KU 

28 

68 

198 

283 

209 

3069 

2892 

2661 

KA 

1 

1 

6 

96 

118 

1283 

1139 

1007 
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TABLE  H>li.  i2ROSSOVER  DISTANCE  IN  MOLES 
UNSHARED  EARTH  STATIONS  .995  AVAILABILITY 


2.4 

4.8 

9.6 

56 

Ti 

VI 

V2 

V3 

19S0 

C 

32 

48 

115 

163 

284 

2724 

2535 

2374 

KU 

98 

195 

419 

525 

376 

5274 

4977 

4764 

KA 

0 

0 

0 

0 

0 

0 

0 

0 

1990 

C 

7 

19 

45 

93 

237 

2096 

1919 

1779 

KU 

41 

103 

266 

359 

245 

3731 

3488 

3298 

KA 

5 

15 

42 

92 

204 

2003 

1820 

1655 

2000 

c 

1 

4 

17 

47 

222 

1703 

1536 

1389 

KU 

20 

50 

146 

222 

140 

2405 

2237 

2142 

KA 

1 

1 

6 

46 

117 

1279 

1130 

1004 
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TABLE  H>12.  CROSSOVER  DISTANCE  IN  MO£S 
SHARED  EARTH  STATIONS  .999  AVAILABIUTY 


2.9 

9.8 

9.6 

56 

T1 

VI 

V2 

V3 

19S0 

C 

692 

953 

1628 

619 

185 

956 

820 

688 

KU 

705 

982 

1715 

682 

287 

1959 

1305 

1156 

KA 

0 

0 

0 

0 

0 

0 

0 

0 

1990 

C 

911 

653 

1056 

535 

177 

872 

75S 

695 

KU 

909 

699 

1098 

516 

167 

805 

683 

595 

KA 

981 

776 

1228 

618 

173 

875 

750 

652 

2000 

C 

288 

502 

859 

919 

119 

569 

992 

336 

KU 

287 

998 

896 

910 

106 

512 

390 

307 

KA 

910 

713 

1023 

581 

109 

579 

957 

396 
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TABLE  H-13.  CROSSOVER  DISTANCE  IN  MOLES 
SHARED  EARTH  STATIONS  .995  AVAILABOLmr 


2.4 

4.8 

9.6 

56 

T1 

VI 

V2 

V3 

1980 

C 

m 

946 

1603 

601 

154 

800 

689 

587 

KU 

697 

963 

1667 

647 

227 

1143 

1004 

862 

KA 

0 

0 

0 

0 

0 

0 

0 

0 

1990 

C 

402 

634 

1018 

481 

123 

619 

505 

400 

KU 

404 

639 

1028 

493 

139 

684 

671 

463 

KA 

481 

775 

1227 

618 

17  J. 

870 

743 

647 

2000 

C 

289 

503 

856 

421 

121 

575 

453 

344 

KU 

283 

490 

832 

393 

82 

413 

303 

224 

KA 

409 

713 

1022 

579 

108 

574 

452 

341 
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TABLE  H-1# 

CPS  SATELLITE  TRAFFIC 
(TRANSPONDERS) 


SERVICES 

YEAR 

1980 

1990 

2000 

VOICE 

MTS  (residential) 

0.0 

0.0 

0.0 

MTS  (business) 

0.5 

6.7 

35.5 

Private  Line 

O.U 

10.1 

64.4 

Mobile 

0.0 

0.0 

0.3 

Public  Radio 

0.0 

0.0 

0.0 

Commercial  and  Religious 

0.0 

0.0 

0.1 

Occasional 

0.0 

0.0 

0.1 

CATV  Music 

0.0 

0.0 

0.0 

Recording 

0.0 

0.0 

0.0 

TOTAL 

0.9 

16.8 

100.4 

DATA 

Data  Transfer 

0.0 

0.^^ 

1.6 

Batch  Processing 

0.1 

1.1 

3.0 

Data  Entry 

16.1 

102.2 

219.9 

Remote  Job  Entry 

OA 

11.6 

31.0 

Inquiry/Response 

0.2 

5.3 

19.6 

Timesharing 

0.1 

l.U 

3.7 

USPS/EMSS 

0.0 

0.4 

1.8 

Mailbox 

0.0 

0.8 

2.2 

Administrative  Messages 

3.9 

65.6 

221.5 

Facsimile 

0.5 

4.1 

6.5 

Communicating  Word  Processors 

0.0 

0.5 

2.1 

TWX/Telex 

0.0 

0.1 

0.1 

Mailgram/Telegram/Money  Orders 

0.0 

0.0 

0.0 

Point  of  Sale 

0.1 

6.5 

12.5 

Videotext/Teletext 

0.0 

0.0 

0.0 

Telemonitoring  Service 

0.0 

0.0 

0.1 

Secure  Voice 

0.0 

0.3 

3.3 

TOTAL 

21.5 

200.2 

528.8 

VIDEO 

Network 

O.C 

0.0 

0.0 

CATV 

0.0 

0.0 

0.0 

Occasional 

0.0 

0.0 

0.0 

Recording  Channel 

0.0 

0.0 

0.0 

Teleconferencing 

0.3 

52.2 

109.1 

TOTAL 

0.3 

52.2 

109.1 

APPENDIX  I 

KA>BAND  CPS  SATELLITE  FORECAST 
LI  INTRODUCTION 


The  Ka-band  CPS  Satellite  Forecast  represents  the  total  amount  of  traffic 
addressable  by  a Ka-band  (30/20  GHz)  CPS  satellite  system.  Two  types  of 
satellite  systems  were  considered.  One  had  unshared  earth  stations  located 
directly  on  (or  very  close)  to  the  customer's  own  premises.  For  example,  on  the 
roof  or  in  an  adjacent  parking  lot.  The  Western  Union  survey  (see  Appendix  D) 
indicated  that  very  few  businesses  would  have  a physical  problem  with  locating 
such  an  earth  station.  The  other  type  of  system  included  shared  earth  stations  as 
well  as  the  unshared  type.  For  example,  an  industrial  park  may  share  a system 
located  near  the  center  with  links  provided  to  the  various  offices  by  microwave 
or  cable.  Two  types  of  availability  levels  were  considered  for  each  of  the  above 
system  configurations:  .995  and  .999. 

1.2  METHODOLOGY 


To  derive  the  addressable  Ka-band  CPS,  it  is  necessary  to  begin  w'th  the  net  long 
haul  (see  Appendix  E).  A series  of  steps  must  then  be  performed  reducing  traffic 
for  various  reasons  and  making  comparisions  of  the  crossover  due  to  various 
configurations  and  availabilities.  The  assumption  is  made  that  Ka-band  CPS 
traffic  will  be  all  digital.  This  is  based  on  trends  to  integrate  networks  totally. 
The  following  steps  were  performed  to  determine  this  traffic  (see  Figure  1-1). 

1.2.1  Remove  Traffic  Due  to  Satellite  Constraints 


Unacceptable  user  and  application  characteristics  refer  to  usage  and  technical 
considerations  which  play  a part  in  determining  the  suitability  of  a particular 
application  fo'*  implementation  on  a satellite  transmission  system  (see  Table  H- 
1).  Among  the  qualification  criteria  evaluated  in  determining  satellite  imple- 
mentation suitability  were  the  following: 
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a*  Satellite  delay 

What  is  the  ability  of  an  application  to  tolerate  a 600  milli- 
second delay  caused  by  transmission  via  satellite?  In  data 
applications,  this  represents  the  delay  between  sending  a block 

of  information  and  the  acknowledgement  of  its  correct  recep- 
tion. 

b.  Accommodation  of  satellite  delay 

What  effect  will  the  cost  and  required  technology  necessary  to 
overcome  some  satellite  delay  problems  have  on  demand? 
Included  are  the  costs  of  software  conversion  or  special  equip- 
ment, the  projection  of  their  availability  and  ease  of  imple- 
mentation. 

c.  Multipoint  signal  distribution 

What  are  the  requirements  of  each  application  for  broadcast- 
type  signal  distribution?  The  C-band  CONUS  coverage  easily 
accommodate  multipoint  requirements  such  as  are  associated 
with  the  Network  Video  application,  while  Ku-band  implemen- 
tation of  multipoint  distribution  requires  a separate  half  chan- 
nel for  each  additional  drop,  (the  Ka-band  system  model  is  a 
point-to-point  system,  not  adaptable  to  broadcast  services.) 

<!•  Urgency  of  messaee  delivery 

How  tolerant  will  users  be  to  service  interruptions  and  outages 
in  excess  of  that  experienced  on  terrestrial  transmission  media 
such  as  the  public  switched  network?  Movement  to  higher 
transmission  frequencies  is  accompanied  by  the  potential  for 
lower  levels  of  service  availability.  The  impact  of  reduced 
availability  varies  with  each  application, 
c*  Miscellaneous  characteristics 

Several  minor  service  considerations  were  also  evaluated.  They 
included;  joint  use  of  existing  facilities,  which  may  cause 
facility  requirements  to  reflect  the  principal  usage  rather  than 
the  subordinate  usage;  and,  insufficient  traffic  volume  of  a 
specific  application  to  justify  special  communications  facilities. 
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Quantification  of  these  qualifying  criteria  included  several  conditions.  Some 
were  fundamental  to  the  separation  of  satellite  and  terrestrial  traffic  (satellite 
delay),  some  were  necessary  to  separate  different  forms  of  satellite  transmission 
(multipoint  signal  distribution),  and  some  were  time  oriented  (accommodation  of 
satellite  delay).  Each  of  the  31  service  applications  were  evaluated  for  each 
characteristic  in  current  terms  (1980)  and  for  the  year  2000,  based  on  trends 
established  by  judgement  and  analysis.  Intermiediate  years  also  were  evaluated 
if  a significant  change  in  trend  was  anticipated.  A factor  was  established  for 
each  c =*erion  for  1980  and  2000  which  defined  the  proportion  of  market  demand 
associated  with  a particular  service  application  that  could  tolerate  the  require- 
ments of  the  criterion.  The  individual  factors  derived  for  each  criterion  were 
consolidated  into  a composite  qualifying  factor  and  applied  to  the  net  long  haul 
market  demand  for  each  application  and  each  year  of  the  1980-2000  time  span  by 
computer  modelling  techniques.  This  completed  the  first  step. 

1.2.2  Remove  Traffic  Lost  Because  of  Plant  in  Place 

There  exists  across  the  United  States  a tremendous  investment  in  existing  plant 
in  place.  Such  things  s AT&T's  and  Western  Union's  extensive  microwave 
systems  were  largely  installed  several  years  ago.  Once  this  plant  is  installed,  it 
becomes  a sunk  cost.  The  marginal  cost  is  the  cost  of  maintaining  the  system. 
This  is  the  true  cost  which  satellite  systems  must  compete.  As  competition 
increases,  companies  will  compete  not  so  much  on  tariff  basis  but  on  a service 
basis,  for  example,  a voice  grade  line  New  York  to  Los  Angeles.  Terrestrial 
systems  will  tend  to  underbid  their  true  cost  of  offering  the  service  in  order  to 
cover  the  cost  of  a maintaining  their  present  system  and  covering  some  of  the 
sunk  cost. 

As  the  marginal  cost  of  maintaining  the  plant  in  place  increases,  as  the 
equipment  becomes  older,  and  the  cost  of  providing  service  by  satellite  becomes 
cheaper,  a higher  percentage  of  the  market  will  be  captured  by  satellites.  This 
is  reflected  in  the  percent  of  traffic  removed  because  of  plant  in  place  (see 
Table  H-2).  These  percentages  were  obtained  by  consulting  tariff  experts  and 
engineers.  The  major  impact  was  expected  to  be  on  voice  since  the  current  plant 
in  place  was  established  to  mainly  handle  this  type  of  traffic.  The  percent  of 


data  to  remove  was  estimated  by  using  the  percent  of  data  whic^  uses  voice 
facilities  times  the  percent  of  voice  traffic  to  remove  because  of  plant  in  place 
(see  Appendix  E). 

L2.3  Rethioe  Traffic  Because  of  Time  Zone  Consideratioitt 


Peak  hour  traffic  does  not  C(msider  the  different  time  zones  within  the 
continental  United  States.  For  instance,  if  the  peak  hour  for  traffic  occurs  at 
2:00  p.m.,  it  is  calculated  as  2:00  p.m.  across  the  United  States.  If  the  satellite 
system  has  sufficient  compatability,  it  may  be  reconfigured  and  the  antennas 
reshaped  to  take  advantage  of  the  different  time  zones.  An  cinalysis  of  this 
affect  and  the  impact  on  system  traffic  was  performed  by  Western  Union  under  a 
previous  contract  to  Motorola  (NASA  Contract  NAS- 3-22895).  In  summaiy,  it 
was  found  that  a system  may  be  designed  for  13  percent  less  traffic  if  the 
system  takes  advantage  of  the  various  time  zones.  The  time  zones  for  the 
continental  United  States  are  shown  in  Figure  H-2.  Figure  H-3  shows  peak  hour 
traffic  curve  after  time  zones  were  considered  (note:  the  traffic  number  refers 
to  the  Motorola  study  not  the  current  study). 

Other  aspects  of  modifying  the  peak  hour  were  also  reviewed  such  as  seasonal 
variations  or  the  effect  of  future  population  shifts.  Seasonal  variations  were 
found  to  have  spikes  or  certain  days  such  as  Christmas  or  tax  time  whid\  were 
not  sustained  enough  to  justify  a larger  system.  The  effect  of  tiie  population 
shift  on  traffic  was  also  found  to  be  insignificant.  Figure  H-4,  from  the 
Motorola  study,  shows  this  effect. 

1.2.4  Remove  Traffic  not  Suitable  for  Ka-band  CPS  Transmission 


Not  all  traffic  was  suitable  for  inclusion  in  a Ka-b^d  CPS  satellite  system. 
There  were  several  considerations  as  to  the  percentage  of  raffle  to  be  removed. 
First  broadcast  applications  were  considered  difficult  if  not  impossible  for  a CPS 
system  and  were  largely  removed. 

Private  homes  would  have  very  little  communication  and  not  use  a CPS  system 
so  traffic  generated  there,  such  as  residential  message  toll  service  was  removed. 
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In  addition,  a great  deal  of  interbusiness  traffic  would  be  between  companies  not 
on  the  CPS  system  and  therefore  should  not  be  included  as  addressable.  In 
addition,  because  of  the  beam  size  and  the  multiple  use  of  the  Ka-band,  an 
additional  amount  of  traffic  was  removed.  Table  H-7  shows  the  percentages  of 
traffic  removed  because  it  was  not  suitable  for  Ka-band  CPS  transmission. 

I«2.5  Convert  Into  Transponders 

Up  to  this  point  voice,  data  and  video  were  all  carried  in  unique  units;  half  voice 
circuits  for  voice,  terabits  for  data  and  transponders  for  video.  In  order  to 
project  the  net  addressable  CPS  traffic  and  the  number  of  satellites  this  service 
requires,  it  was  necessary  to  convert  these  units  into  a common  unit,  transpon- 
ders. 

It  was  assumed  that  CPS  traffic  would  be  entirely  digital.  This  was  based  on  the 
nature  of  CPS,  mostly  intra  company  and  to  a large  extent  digital  to  begin  with. 
The  following  steps  were  performed  to  convert  the  various  units  to  transponders. 

I.2.5.1  Voice 


To  convert  half  voice  circuits  into  transponders  required  two  steps.  The  initial 
step  was  to  determine  the  number  of  bits  required  to  transmit  a half-voice 
circuit.  Relying  on  our  engineering  analysis  of  future  trends,  the  following 
number  of  bits  were  determined  to  be  needed  to  code  a half-voice  circuit. 


KBPS  PER  HALF- VOICE  CIRCUIT 

1980  1990  2000 

64  32  24 

These  are  typical  of  the  number  of  bits  it  will  take  to  encode  a half-voice 
circuit.  While  it  has  been  shown  possible  to  encode  a half-voice  circuit  in  as  far 
as  16  Kbps  (perh^s  even  less),  the  typical  circuit  today  uses  64  Kbps.  By  1990 
this  typical  is  expected  to  decline  to  32  Kbps.  By  2000  a mixture  of  50  percent 
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encoded  at  32  Kbps  and  50  percent  at  16  Kbps  is  foreseen.  Using  these  typical 
rates  the  number  of  bits  needed  to  transmit  the  voice  traffic  was  calculated. 


The  second  step  to  convert  half-voice  circuits  into  transponders  was  to  divide  by 
the  amount  of  data  throughput  a CPS  transponder  could  handle.  These  numbers 
were  found  as  explained  below  in  the  data  section. 

1.2.5.2  Data 

To  convert  terabits  into  transponders  it  was  necessary  to  calculate  the  number 
of  bits  which  a CPS  trauisponder  could  handle.  An  analysis  was  made  considering 
that  the  typical  CPS  earth  station  would  be  small  and  that  several  would  utilize 
the  same  transponder  simultaneously.  As  more  earth  stations  utilize  the  same 
transponder,  the  overhead  required  increatses  and  the  efficiency  declines.  Using 
this,  the  following  data  rates  were  found  to  be  typical. 

MBPS  PER  TRANSPONDER 

1980  1990  2000 

36  52.5  52.5 

1.2.5.3  Video 


The  number  of  transponders  needed  for  video  was  the  basic  unit  established  for 
those  services  in  producing  the  baseline.  Such  things  as  compression  of  video 
signals  and  the  ability  to  transmit  more  than  one  signal  over  a transponder  were 
considered  there.  Therefore,  no  adjustments  were  needed  to  convert  the  video 
services  to  CPS  transponders  (in  addition,  all  video  services  except  teleconfer- 
encing are  eliminated  because  of  the  very  nature  of  CPS). 

1.2,6  Distribute  Demand  to  All  Real  and  Artilicial  SMSAs 

In  order  to  distribute  the  demand  for  transponders  among  the  313  SMSAs  and  the 
48  artificial  SMSAs,  it  was  necessary  to  use  the  market  distribution  model  (see 
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Appendix  C).  Table  H-3  shows  the  files  and  weights  used  to  perform  this 
distribution. 

1.2.7  Segment  Services  into  Various  Operating  Speeds 

The  next  step  is  to  segment  the  thirty-one  services  into  the  various  operating 
speeds.  This  analysis  done  by  engineers  reviewed  such  things  as  the  trend  toward 
more  high  speed  data.  Services  involving  a great  deal  of  CPU  to  CPU  traffic 
which  would  normally  go  over  high  volume  circuits  were  shown  as  such,  for 
instance,  data  transfer.  Slower  services,  such  as  data  entry,  were  segmented 
into  the  slower  speeds. 

I.2.S  Trunking/Ka-band  CPS  Crossover  Comparison 

Four  comparisons  of  the  Ka-band  crossover  (.995  unshared,  .999  unshared,  .995 
shared/unshared,  .999  shared/unshared)  were  made  with  trunking  next.  Some 
traffic  which  economically  would  go  trunking  would  likely  be  included  on  a 
Ka-band  CPS  system  as  secondary  traffic  once  the  system  was  installed.  The 
most  likely  candidate  would  be  business  message  toll  service.  After  establishing 
an  intrabusiness  CPS  system  based  on  cost  effectiveness  a company  would  likely 
include  some  of  the  intrabusiness  telephone  service.  For  the  same  reason,  it  was 
decided  that  wherever  the  trunking/Ka-band  CPS  crossover  favored  trunking  10 
percent  of  the  traffic  would  be  addressable  by  Ka  band  CPS. 

1.2.9  Consider  Traffic  Differences  Due  to  Availability 

The  acceptable  level  of  availability  for  a service  varies  widely  among  users  and 
depends  upon  the  applications  utilized  and  the  importance  of  those  applications 
in  the  user's  business  operations.  For  example,  a 300  baud  service  used  for  time 
sharing  is  normally  more  sensitive  to  interruptions  than  the  same  service  used 
for  Administrative  data  traffic.  Similarly,  a time-share  user  may  be  willing  to 
wait  a considerable  length  of  time  for  a circuit  to  be  repaired  but  cannot 
tolerate  a 10  second  interruption.  On  the  other  hand,  a stockbroker  may  easily 
tolerate  a one  minute  interruption  but  cannot  afford  a half  hour  outage,  because 
the  telephone  system  in  this  case  is  an  integral  part  of  his  business  operations. 
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For  the  purpose  of  this  study  the  following  parameters  were  used  to  define  the 
levels  of  availability. 


SUMMARY  OF  AVAILABILITIES 


Availability 

Percent 

Available 

Availability  Outage 
Per  Year 

Extended  Frequency 
(Outage/Day) 

High 

99.9 

9 Hours 

1.5  Minutes 

Medium 

99.5 

46.5  Hours 

7.6  Minutes 

Low 

Less  than 
99.5 

From  a carrier's  point  of  view,  availability  of  a service  is  a discretely 
quantifiable  design  criterion,  but  for  most  users  it  is  a qualitative  measure  of  the 
service  performance.  Users  (telecommunications  managers)  normally  measure 
the  reliability  or  quality  of  a service  by  the  frequency  of  complaints  they  get 
from  their  end  users  (management  and  clerical  employees).  It  is  difficult  for 
them  to  define  required  reliability  standards  for  each  of  the  several  applications 
the  service  is  or  will  be  used  for.  Furtheremore,  from  the  users'  point  of  view,  it 
is  the  carrier  who  is  responsible  for  the  end-to-end  availability  of  a service. 

Previous  user  surveys,  including  the  one  conducted  by  Western  Union,  revealed 
that  most  users  currently  use  the  same  network/serice  for  their  voice  and  data 
communications  needs.  Furthermore,  the  same  service  is  being  used  for  several 
voice  and  data  applications  among  which  are  certain  applicatins  that  could  easily 
tolerate  a lower  availabiity  than  that  of  the  present  service.  Most  users  were 
unable  to  assess  their  required  circuit  availability  levels  by  application  and  even 
more  hesitant  about  projecting  the  effect  of  availability  changes.  Using  our 
survey  and  other  sources  we  came  to  the  following  conclusions: 

a.  Primarily,  voice  and  video  services  support  high  reliability 
traffic  and  cannot  be  easily  accommodated  by  a lower  reli- 
ability transmission  medium. 

b.  A large  proportion  of  data  traffic  which  is  currently  carried 
over  high  reliability,  slow  speed  network  systems/services  may 
be  delivered  to  a lower  reliabiity  system. 
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c.  Telecommunicatins  systems  and  services  are  becoming  more 
and  more  important  to  users*  business  operations.  Users, 
concerned  ?»bout  their  escalating  tele^'ornmunication  costs,  will 
use  lower  reliabiity  service  to  reduce  those  costs  but  will 
normally  maintain  a considerable  portion  of  their  high  reli- 
ability service.  This  high  reliability  serice  may  be  maintained 
to  provide  a backup  for  the  lower  reliability  service,  in  addition 
to  carrying  their  high  reliability  service, 
c.  Telecommunicatins  systems  and  services  are  becoming  more 
and  more  important  to  users's  business  operations.  Users, 
concerned  about  their  escalating  telecommunication  costs,  will 
use  lower  reliability  service  to  reduce  those  costs  but  will 
normally  maintain  a considerable  portion  of  their  high  reli- 
ability service.  This  high  reliability  service  may  be  maintained 
to  provide  a backup  for  the  lower  reliability  service,  in  addition 
to  carrying  their  high  reliability  service. 

From  the  user's  point  of  view,  the  acceptable  level  of  availability  is  a very 
subjective  and  qualitative  issue.  Most  user's  are  unable  to  define  their  service 
availability  requirements  by  application  and  tend  to  employ  a high  reliability 
service  for  both  their  high  and  low  reliability  traffic  demand.  Our  conclusion 
from  this  was  that  the  difference  in  .995  and  .999  availability  was  not  as  critical 
as  many  thought.  A factor  of  ten  percent  was  applied  across  all  services, 
therefore,  to  quantify  this  somewhat  subjective  factor. 

L2.10  Applying  the  Ka-band  CK  Crossovers 

The  next  step  was  to  apply  the  crossover  for  each  speed  and  each  service  to  the 
remaining  traffic  using  MDM.  This  was  done  for  each  of  the  four  configurations. 
Aggregating  the  traffic  from  the  various  speeds  yield  the  net  addressable  Ka 
band  CPS  traffic  for  that  service  and  for  that  particular  configuration. 

1.2.11  Divide  Services  by  User  Group 

Having  estimated  the  addressable  Ka  band  CPS  traffic  it  was  necessary  to 
determine  which  sectors  in  the  U.S.  economy  are  potential  users  of  CPS  and 
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project  a level  of  demand  for  each.  Four  user  categories  were  appropriate  for 
this  determination:  Business,  Government,  Institutions  and  Private.  Industry 
economic  data,  operating  characteristics  and  telecommunications  demand  were 
analyzed  on  a individual  basis  in  order  to  determine  trends  in  each  sector. 
Information  for  this  analysis  was  obtained  from  the  user  survey  (see  Appendix  D) 
and  secondary  research. 


The  telecommunications  user  population  was  grouped  into  fourteen  industrial  and 
one  non-industrial  (residential  users)  sector  utilizing  the  Standard  Industry 
Classification  (SIC)  isystem.  As  indicated  below,  these  industry  sectors  were 
further  grouped  into  the  four  user  categories  based  upon  the  primary  function  of 
each  in  the  U.S.  economy  and  also  its  operating  characteristics. 


USER  CATEGORY  DEFINITION 


USER  CATEGORY 
Business 


Government 

Institution 

♦Private 

♦Non-Industrial 

Sector 


INDUSTRY  SECTOR 

SIC  CODE 

Manufacturing  (Discrete  and 
Process) 

20-39 

Wholesale  Distribution 

50-51 

Retail  Distribution 

52-59 

Finance  and  Banking 

60-67 

Insurance 

63-64 

Transportation 

40-47 

Utilities 

48-49 

Professional  business  Service 
Other  (Miscellaneous  Businesses) 

73-89 

I'ederal 

91-97,  43 

.State  and  Local 

91-97 

Education 

82 

Health  Care 

80 

Other  Membership  Organizations 

83,86 

U.S.  Population  (Househoids) 
not  resioing 

- 

I-IO 


Using  the  above  classifications  with  the  information  obtained  from  our  survey 
and  secondary  resources  we  ar  alyzed  the  CPS  traffic  pattern  among  the  31 
services  (Note:  Tiie  traffic  pattern  is  indicated  for  all  services,  even  those  with 
no  CPS  traffic,  for  example  residential  message  toll  service).  This  is  presented 
Table  I-l. 


.2.12  Ka-Band  CPS  Satellite  Traffic  Configuration  Reports 

These  are  a series  of  four  reports  (Tables  1-2-5)  showing  the  net  addressable 
traffic  for  the  various  Ka-band  CPS  configurations  (availability  and  type  of  earth 
stations).  The  first  column  gives  the  name  of  the  service  forecasted.  At  the  end 
of  each  group  of  services,  voice,  data  and  video  subtotals  are  given.  The  next 
three  columns  present  the  traffic  forecast  in  transponders.  No  data  are  given 
for  1980  because  of  the  amount  of  addressable  traffic  was  insignificant  and  no 
Ka  technology  existed  at  the  time. 

1.2.13  Ka-band  CPS  Satellite  Traffic  Mileage  Reports 

These  are  a series  of  24  reports  (Tables  1-6-29)  showing  the  net  addressable 
traffic  for  the  various  Ka-band  configurations  (availability  and  type  of  earth 
station)  by  the  mileage  band  it  is  transmitted.  The  MDM  provided  the  capability 
of  distributing  traffic  volumes  as  a function  of  distance.  SMSA's  less  than  40 
miles  apart  are  not  included  as  part  of  the  air  line  miles.  SMSA  longitues  and 
latitudes  are  identified  in  terms  of  V & H coordinates  and  maintained  as  a part 
of  the  MDM,  which  permit  the  calculation  of  route  distances. 

Six  airline  mileage  bands  were  established  to  develop  a distribution  of  traffic  by 
distance  transmitted.  The  structure  of  the  six  mileage  bands  was  designed  to 
provide  practical  and  usable  mileage  groupings  that  would  satisfy  the  require- 
ments of  the  study.  For  ease  of  analysis  the  groupings  were  similar  though  not 
identical  t'>  AT&T  Long  Lines  mileage  bands  as  listed  below. 


I-ll 


MILEAGE  BAND  CATECQ]?IFS 


Report 

1 

2 

3 

4 

5 

6 


Minimum 

Distance 

Transmitted 


I 


41 


151 

501 

1001 

2001 


Maximum 

Distance 

Transmitted 

(Miles) 

40 

150 

500 

1000 

2000 


Each  of  the  four  configurations  has  the  six  miieage 
column  gives  the  name  of  the  service  forecasted.  At 
services,  voice,  data  and  video  subtotals  are  given, 
present  the  traffic  forecast  in  transponders. 


band  reports.  The  first 
the  end  of  each  group  of 
The  next  three  columns 


CPS  SatelUtc  User  Qiss  Reports 


The«  are  a senes  of  16  reports  (Tables  1-30-65)  showing  the  net  addressabl 
t a f,c  „ the  various  Ka  band  CPS  configurations  (availabiity  and  type  of  earh 
stations)  by  the  user  class  (see  Table  I-l).  The  first  column  give,  the  name  o 

subtotal  » given.  The  next  three  column,  present  the  traffic  forecast  i, 
transponders.  The  user  classes  for  this  study  are  as  follows: 


Business 

Government 

Institutional 

Private 


^Ch  Of  the  four  configurations  h«  tl.e  four  user  reports.  The  first  column  o 
t^se  reports  give,  the  name  of  the  service  forecasted.  At  the  end  of  each  grou. 
Of  services,  voice  data  and  video  subtotals  are  given. 
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L2.15 


KjLBand  CPS  Satellite  Traffic  RteKional  Repom 


These  are  a series  of  thiry-six  reports  (Tables  1-46-81)  showing  the  net 
addressable  traffic  for  the  various  Ka  band  CPS  configurations  (availability  and 
type  of  earth  station)  by  region. 


The  Market  Distributions  Model  (MDM)  has  assigned  market  demand  values  to 
each  of  the  361  SMSA's  (313  real  and  48  artificial)  for  each  of  the  service 
categories  based  on  the  usage  profiles  of  each  category.  The  MDM  has 
calculated  market  values  for  each  of  the  routes  connecting  the  361  SMSA’s  using 
formulas  internal  to  the  model.  By  combining  the  route  market  values  and  the 
geographical  areas,  potential  region/demand  relationships  can  be  interpreted  for 
1990  and  2000. 

Nine  geographical  areas  were  selected  in  conformance  with  Department  of 
Commerce  standards  and  as  set  forth  in  Rand  McNally  statistical  work.  The 
selected  regions  are  shown  below  and  in  Figure  1-2. 


a.  New  England 

b.  Middle  Atlantic 

c.  South  Atlantic 

d.  East  North  Central 

e.  West  North  Central 

f.  East  South  Central 

g.  West  South  Central 

h.  Pacific 


The  361  SMSA's  were  assigned  to  the  appropriate  regions.  (SMSA's  which  crossed 
regional  bourtdaries  were  assigned  to  the  region  where  the  greatest  portion  of  its 
population  resided.)  The  traffic  market  values  for  each  route  were  distributed 
among  the  361  SMSA's  by  the  MDM.  Appropriate  weight  was  given  to  each 
region  on  the  basis  of  traffic  originating  and  terminating  at  each  SMSA.  This 
meant  that  the  market  demand  for  traffic  which  crossed  regional  boundaries  was 
split  between  the  applicable  regions  and  that  the  market  demand  for  traffic 
which  both  originated  and  terminated  within  a particular  region  was  credited 
solely  to  that  region. 
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Each  of  the  four  configurations  has  nine  r^ional  reports.  The  first  column  gives 
the  name  of  the  service  forecasted.  At  the  end  of  each  group  of  services,  voice 
data  and  video  subtotals  are  given.  The  next  three  columns  present  the  traffic 
forecast  in  transponders. 

L2.16  Ka-band  CPS  Satellite  Traffic  User/Regtonal  Reports 

These  are  a set  of  four  reports  (Tables  1-S2-85)  showing  the  net  addressable 
traffic  for  the  various  Ka-band  CPS  configurations  (availability  and  type  of  earth 
station)  by  region  and  user  type.  The  information  for  this  report  was  derived 
from  the  Ka-band  CPS  satellite  traffic  regional  report  explained  above.  The 
amount  of  traffic  for  each  user,  for  each  region,  for  each  year  is  indicated. 

1-2.17  Ka-band  CPS  Satellite  Traffic  User/Miieai^  Reports 

These  are  a set  of  four  reports  (Tables  1-86-89)  showing  the  net  addressable 
traffic  for  the  various  Ka-band  CPS  configurations  (availability  and  type  of  earth 
station)  by  mileage  and  user  type.  The  information  for  this  report  was  derived 
from  the  Ka-band  CPS  satellite  traffic  regional  report  explained  above.  The 
amount  of  traffic  for  each  user,  for  each  mileage  band,  for  each  year  is 
indicated. 
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FIGURE  I-l.  KaBAND  SATELLITE  FORECAST  FLOWCHART 
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TABLE  I-l.  PERCENT  OF  TRAFFIC  BY  SERVICE  AND  USER  CLASS 


USER  CLASS 


SERVICE 

Business 

Institutional 

Government 

Privai 

MTS  (Residential) 

0 

0 

0 

100 

MTS  (Business 

50 

15 

35 

0 

Private  Line 

65 

10 

25 

0 

Mobile 

80 

5 

15 

0 

Public  Radio 

0 

0 

100 

0 

Commercial  and  Religious 

80 

20 

0 

0 

Occasional 

80 

20 

0 

0 

CATV  Music 

100 

0 

0 

0 

Recording 

100 

0 

0 

0 

Data  Transfer 

UO 

20 

40 

0 

Batch  Processing 

50 

30 

20 

0 

Data  Entry 

45 

15 

35 

5 

Remote  Job  Entry 

50 

30 

20 

0 

Inquiry/ Response 

65 

10 

20 

5 

Timesharing 

40 

20 

40 

0 

USPS/EMSS 

60 

30 

10 

0 

Mailbox 

70 

10 

20 

0 

Administrative  Messages 

40 

20 

40 

0 

Facsimile 

60 

10 

30 

0 

Communicating  Word  Processors 

70 

5 

25 

0 

TWX/Telex 

55 

15 

30 

0 

Mailgram/Telegram/Money  Orders 

40 

25 

10 

25 

Point  of  Sale 

85 

5 

10 

0 

Videotext/Teletext 

45 

15 

15 

25 

Telemonitoring  Service 

35 

5 

25 

35 

Secure  Voice 
Data 

20 

0 

80 

0 

Network 

90 

10 

0 

0 

CATV 

90 

10 

0 

0 

Occasional 

90 

10 

0 

0 

Recording  Channel 

100 

0 

0 

0 

T eleconf  erencing 

60 

10 

30 

0 
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TABLE  1-2.  KA-BAND  CPS  SATELLITE  TRAFFIC 
AVAIU.999,  UNSHARED  EARTH  STATIONS 
(TRANSPONDERS) 


SERVICE 


YEAR 


VOICE 

19S0 

1990 

2000 

MTS  (RESIDENTIAL) 

0.0 

0.0 

MTS  (BUSINESS) 

O.S 

7.1 

PRIVATE  LINE 

1.8 

20.5 

MOBILE 

0.0 

0.1 

PUBLIC  RADIO 

0.0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

OCCASIONAL 

0.0 

0.0 

CATV  MUSIC 

0.0 

0.0 

RECORDING 

0.0 

0.0 

TOTAL  2.6  27.7 


DATA 

DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  aOB  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 

TOTAL 


VIDEO 


NETWORK 

0.0 

0.0 

CATV 

0.0 

0.0 

OCCASIONAL 

0.0 

0.0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

34.9 

72.8 

TOTAL 

34.9 

72.8 

0.3 

1.3 

0.9 

2.4 

102.2 

219.9 

11.6 

31.0 

5.3 

19.6 

1.4 

3.7 

0.4 

1.8 

0.5 

1.5 

44.0 

149.1 

3.1 

5.0 

0.3 

1.4 

0.1 

0.1 

0.0 

0.0 

5.3 

10.2 

0.0 

0.0 

0.0 

0.1 

0.3 

3.3 

175.7 

450.2 
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TABLE  1-3.  KA-BAND  CPS  SATELLITE  TRAFFIC 
AVAILs.999,  SHARED/UNSHARED  EARTH  STATIONS 
(TRANSPONDERS) 


SERVICE 


VOICE 

MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 
PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 

OCCASIONAL 

CATV  MUSIC 

RECORDING 

TOTAL 

DATA 

DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  30B  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 

TOTAL 

VIDEO 

NETWORK 

CATV 

OCCASIONAL 
RECORDING  CHANNEL 
TELECONFERENCING 

TOTAL 


YEAR 


1980  1990  2000 


0.0  0.0 

4.1  21.7 

10.0  63.0 

0.0  0.3 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 


14.2  85.1 


0.3  1.3 

0.9  2.4 

102.2  219.9 

11.6  31.0 

5.3  19.6 

1.4  3.7 

0.4  1.8 

0.5  1.5 

44.0  149.1 

3.1  5.0 

0.3  1.4 

0.1  0.1 

0.0  0.0 

5.3  10.2 

0.0  0.0 

0.0  0.1 

0.3  3.3 


175.7  450.2 


0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

34.9  72.8 


34.9  72.8 
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TABLE  I-#.  KA-BAND  CPS  SATELLITE  TRAFFIC 
AVAIL=.995,  UNSHARED  EARTH  STATIONS 
(TRANSPONDERS) 


SERVICE 


YEAR 


VOICE 


1980  J9^  2000 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 
PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 

OCCASIONAL 

CATV  MUSIC 

RECORDING 


0.0 

0.0 

0.7 

6.4 

1.7 

18.5 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TOTAL 


2.4  25.1 


DATA 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  30B  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 
VIDEOTEX  T/TELETEX  T 
TELEMONITORING  SERVICE 
SECURE  VOICE 


0.3 

1.2 

0.8 

2.2 

91.9 

198.0 

10.4 

27.9 

4.8 

17.6 

1.2 

3.4 

0.4 

1.6 

0.5 

1.3 

39.6 

134.2 

2.8 

4.5 

0.3 

1.2 

0.1 

0.1 

0.0 

0.0 

4.8 

9.2 

0.0 

0.0 

0.0 

0.0 

0.2 

2.9 

TOTAL 


158.2  405.2 


VIDEO 


NETWORK 

CATV 

OCCASIONAL 
RECORDING  CHANNEL 
TELECONFERENCING 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

31.4 

65.5 

TOTAL 


31.4  65.5 
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TABLE  1-5.  KA-BAND  CPS  SATELLITE  TRAFFIC 
AVA1L=.995,  SHAREDAlNSHAREO  EARTH  STATIONS 
(TRANSPONDERS) 


SERVICE 


YEAR 


VOICE 


1980  1990 


MTS  (RESIDENTIAL)  0.0 

MTS  (BUSINESS)  3.7 

PRIVATE  LINE  9.1 

MOBILE  0.0 

PUBLIC  RADIO  0.0 

COMMERCIAL  AND  RELIGIOUS  0.0 

OCCASIONAL  0.0 

CATV  MUSIC  0.0 

RECORDING  0.0 


TOTAL  12.9 

DATA 

DATA  TRANSFER  0.3 

BATCH  PROCESSING  0.8 

DATA  ENTRY  91.9 

REMOTE  aOB  ENTRY  10.4 

INQUIRY/RESPONSE  4.8 

TIMESHARING  1.2 

USPS/EMSS  0.4 

MAILBOX  0.5 

ADMINISTRATIVE  MESSAGES  39.6 

FACSIMILE  2.8 

COMMUNICATING  WORD  PROCESSORS  0.3 

TWX/TELEX  0.1 

MAILGRAM/TELEGRAM/MONEY  ORDERS  o’.O 

POINT  OF  SALE  4.8 

VIDEOTEXT/TELETEXT  0.0 

TELEMONITORING  SERVICE  0.0 

SECURE  VOICE  0.2 


TOTAL  158.2 

VIDEO 

NETWORK  0.0 

CATV  0.0 

OCCASIONAL  0.0 

RECORDING  CHANNEL  0.0 

TELECONFERENCING  31.4 


TOTAL  31.4 


2000 


0.0 

19.7 

57.1 
0.3 
0.0 
0.0 
0.0 
0.0 
0.0 

77.2 


1.2 

2.2 

198.0 

27.9 

17.6 

3.4 
1.6 
1.3 

134.2 

4.5 
1.2 
0.1 
0.0 
9.2 
0.0 
0.0 
2.9 

405.2 


0.0 

0.0 

0.0 

0.0 

65.5 

65.5 
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TABLE  1-6 


KA  BAND  CF'S  SATELLITE  TRAFFIC 
AVAIL  * *999  UNSHARED  EARTH  STATIONS 
1-40  MILES 


I 

M 

P 

n 

i 


TS  (RESIDENTIAL) 

MTS  (BUSINESS) 

-•RIVATE  LINE 
OBILE 

PUBLIC  RADIO 
COMMERCIAL  AND  RELIGIOUS 
CCA  SIGNAL 
CATV  MUSIC 
ECORDING 


1980  1990 

0«0 

0*0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0.1 


PAoe n 

Of  POOR  QUALiry 


2000 

0.0 

0.4 

1.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


1*6 


r"DATA  TRANSFER 
SNATCH  PROCESSING 
DATA  ENTRY 

0 EMOTE  JOB  ENTRY 
NQUIRY/RESPONSE 
TIMESHARING 
r-»JSPS/EMSS 
I MAILBOX 

•’ADMINISTRATIVE  MESSAGES 
FACSIMILE 

n COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

n POINT  OF  SALE 

VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
pSECURE  VOICE 


0.0 

0.0 

5.8 

0.7 

0.3 

0.1 

0.0 

0.0 

2.4 

0.2 

0.0 

0.0 

0.0 

0.3 

0.0 

0.0 

0.0 


0.1 

0.1 


12 


1.8 

1.1 

0.2 

0.1 

0.1 

8.1 

0.3 

0.1 

0.0 

0.0 

0.5 

0.0 

0.0 

0.1 


9.8 

25.1 

NETWORK 

0.0 

0.0 

CATV 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0.0 

T^ECORDING  CHANNEL 

0.0 

0.0 

.TELECONFERENCING 

1.9 

3.9 

n 


f 


1.9 


3.9 


n 

D 

D 
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Krt  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  ■ .999  UNSHARED  EARTH  STATIONS 
41  - 150  HILES 


ORIQINAL  PAGE  (8 
OF  POOR  QUALnrV 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA  SIGNAL 
CATV  MUSIC 
RECORDING 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TEl  IT, EXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 


NETWORK 

CATV 

OCCA  SIGNAL 
RECORDING  CHANNEL 
TELECONFERENCING 


1980  1990  2000 

0.0  0.0 

0.1  1.0 

0.3  3.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 


0.4  4.0 

0.0  0.2 

0.1  0.4 

15.0  32.2 

1.7  4.5 

0.8  2.9 

0.2  0.5 

0.1  0.3 

0.1  0.2 

6.4  21.5 

0.5  0.7 

0.0  0.2 

0.0  0.0 

0.0  0.0 

0.8  1,5 

0.0  0.0 

0.0  0.0 

0.0  0.4 


25.7  65.6 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

5.1  10.6 


5.1  10.6 
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TABLE  1-8 


KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  « .999  UNSHARED  EARTH  STATIONS 
151  - 500  MILES 


ORIGINAL  PAGE  (g 
OF  POOR  QUALITY 


1980 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 

OCCA  SIGNAL 

CATV  MUSIC 

RECORDING 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 


NETWORK 

CATV 

OCCA  SIGNAL 
RECORDING  CHANNEL 
TELECONFERENCING 


1990 

2000 

0.0 

0.0 

0.2 

2.2 

0.6 

6.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.8 

8.6 

0.1 

0.4 

0.3 

0.3 

32.0 

69.0 

3.6 

9.7 

1.7 

6.1 

0.4 

1.2 

0.1 

0.5 

0.2 

0.5 

13.8 

46.8 

1.0 

1.6 

0.1 

0.4 

0.0 

0.0 

0.0 

0.0 

1.7 

3*2 

0.0 

0.0 

0.0 

0.0 

0.1 

1.0 

55.1 

141.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0*0 

10.9 

22.7 

TABLE  1-9 


KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  « *999  UNSHARED  EARTH  STATIONS 
501  - 1000  MILES 


ORIGINAL  PAGE  19 
OF  POOR  QUALITY 


MTS  <RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 

DCCA  SIGNAL 

CATV  MUSIC 

RECORDING 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INOUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAIL6RAM/TELEGRAM/M0NEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 


1990 

2000 

0*0 

0*0 

0.2 

1.9 

0.5 

5*6 

0.0 

0*0 

0.0 

0*0 

0.0 

0*0 

0.0 

0*0 

0.0 

0*0 

0*0 

0*0 

0*7 

7*6 

0*1 

0*4 

0*2 

0*7 

28*0 

60*4 

3*2 

8*5 

1*5 

5*4 

0*4 

1*0 

0.1 

0*5 

0*1 

0*4 

12*2 

41*3 

0*9 

1*4 

0*1 

0*4 

0*0 

0*0 

0.0 

0*0 

1*5 

2*8 

0*0 

0*0 

0*0 

0*0 

0.1 

0*9 

48*4 

124*1 

NETWORK 

0*0 

0*0 

CATV 

0*0 

0*0 

OCCA  SIGNAL 

0*0 

0.0 

RECORDING  CHANNEL 

0*0 

0*0 

TELECONFERENCING 

9*6 

20*1 

9*6 

20,1 
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TABLE  MO 


KA  BAND  CPS  SATELLITE  TRAFFIC  ORIGINAL  PAGE  fS 

AVAIL  * »999  UNSHARED  EARTH  STATIONS  OF  POOR  QUALiTf’ 

1001  - 2100  HILES 


1980 

1990 

2000 

MTS  (RESIDENTIAL) 

0.0 

OrO 

MTS  (BUSINESS) 

0.1 

1.3 

PRIVATE  LINE 

0.1 

3.6 

MOBILE 

0.0 

0.0 

PUBLIC  RADIO 

0.0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0.0 

CATV  MUSIC 

0.0 

0.0 

RECORDING 

0.0 

0.0 

O.S 

4.9 

DATA  TRANSFER 

0*1 

0.2 

BATCH  PROCESSING 

0.1 

0.4 

DATA  ENTRY 

17.5 

37.7 

REMOTE  JOB  ENTRY 

2.0 

5.3 

INqUIRY/RESPONSE 

0.9 

3.4 

TIMESHARING 

0.2 

0.6 

USPS/EMS5 

0.1 

0.3 

MAILBOX 

0.1 

0.3 

ADMINISTRATIVE  MESSAGES 

7.6 

25.8 

FACSIMILE 

0.5 

0.9 

COMMUNICATING  WORD  PROCESSORS 

0.1 

0.2 

TWX/TELEX 

0.0 

0.0 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0.0 

POINT  OF  SALE 

0.9 

1.7 

VIDEOTEXT/TELETEXT 

0.0 

0.0 

TELEMONITORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0.0 

0.6 

30.2 

77.5 

NETWORK 

0.0 

0.0 

CATV 

0.0 

0.0 

OCCA  SIONAL 

0.0 

0.0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

6.1 

12.7 

6*1  12.7 
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TABLE  Ml 


AllAT^^  SATELLITE  TRAFFIC 

AVAIL  » .999  UNSHARED  EARTH  STATIONS 

2100  - miles 


original  PASE  fS 
OF  POOR  QUALITY 


1980 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 
PUBLIC  R All  10 

COMMERCIAL  AND  RELIGIOUS 
OCCA  SIGNAL 
CATV  MUSIC 
RECORDING 


1990 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


2000 

0.0 

0.3 

0.8 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0.1 

1.1 

DATA  TRANSFER 

BATCH  PROCESSING 

0 . 0 

0.0 

DATA  ENTRY 

0.0 

0.1 

REMOTE  JOB  ENTRY 

3.8 

8.2 

INQUIRY/RESPONSE 

0.4 

1.2 

ttmesharing 

0 . 2 

0.7 

USPS/EMSS 

0 4 1 

0.1 

MAILBOX 

0.0 

0.1 

ADMINISTRATIVE  MESSAGES 

0.0 

0.1 

FACSIMILE 

1*6 

5 . 5 

COMMUNICATING  WORD  PROCESSORS 

0.1 

0.2 

TWX/TELEX 

0*0 

0.1 

MAILGRAM/TELE6RAM/MGNEY  ORDERS 

0.0 

0.0 

POINT  OF  SALE 

0.0 

0.0 

VIDEOTEXT/TELETEXT 

0.2 

0.4 

TELEMONITORING  SERVICE 

0 . 0 

0.0 

SECURE  VOICE 

0 ♦ 0 

0.0 

0.0 

0.1 

6.5 

16.7 

NETWORK 

CATV 

0.0 

0.0 

OCCA  SIONAL 

0.0 

0.0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

0.0 

0.0 

1*3 

2.8 

1.3 

2.8 
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I 

I 


TABLE  1-12 

KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  » ,999  SHARED/UNSHARED  EARTH  STATIONS 


ORIGINAL  PAGE  !S 
OF  POOR  QUALITY 


r 

r 


r 

r: 

r 


0 

1 

MILES 

1980 

1990 

2000 

MTS  (RESIDENTIAL) 

0,0 

0,0 

MTS  (BUSINESS) 

0,2 

1,2 

PRIVATE  LINE 

0,6 

3,6 

MOBILE 

0,0 

0,0 

PUBLIC  RADIO 

0,0 

0,0 

COMMERCIAL  AND  RELIGIOUS 

0,0 

0.0 

OCCA  SIGNAL 

0,0 

0,0 

CATV  MUSIC 

0,0 

0,0 

RECORDING 

0,0 

0,0 

0,3 

4,8 

DATA  TRANSFER 

0,0 

0,1 

BATCH  PROCESSING 

0.0 

0,1 

DATA  ENTRY 

5,8 

12,5 

REMOTE  JOB  ENTRY 

0,7 

1.8 

INQUIRY/RESPONSE 

0,3 

1,1 

TIMESHARING 

0.1 

0,2 

USPS/EMSS 

0,0 

0,1 

MAILBOX 

0,0 

0,1 

ADMINISTRATIVE  MESSAGES 

2,4 

8,1 

FACSIMILE 

0.2 

0,3 

COMMUNICATING  WORD  PROCESSORS 

0,0 

0,1 

TWX/TELEX 

0,0 

0,0 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0,0 

0,0 

POINT  OF  SALE 

0,3 

0,5 

VIDEOTEXT/TELETEXT 

0,0 

0,0 

TELEMONITORING  SERVICE 

0,0 

0,0 

SECURE  VOICE 

0,0 

0,1 

9,8 

25,1 

NETWORK 

0,0 

0,0 

CATV 

0,0 

0,0 

OCCA  SIGNAL 

0,0 

0,0 

RECORDING  CHANNEL 

0,0 

0.0 

TELECONFERENCING 

1.9 

3,9 

1,9 

3,9 
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TABLE  1-13 


|g 

Poor  quality 

AIJAT.  SATELLITE  TRAFFIC  ^ 

avail  = .999  SHARED/UNSHARED  EARTH  STATIONS 
41  - 150  MILES 


1980 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA  SIONAL 
CATV  MUSIC 
RECORDING 


. DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAIL6RAM/TELEGRAM/M0NEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 


NETWORK 

CATV 

OCCA  SIONAL 
RECORDING  CHANNEL 
TELECONFERENCING 


1990 

2000 

- : 

0.0 

0.0 

0.6 

3.1 

1.5 

9.2 

0.0 

0.0 

..  '> 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

- T 

2.1 

12.4 

j 

■V  * 

0.0 

0.2 

0.1 

0.4 

. ■ 

15.0 

32.2 

1.7 

4.5 

” * 

0.8 

2.9 

0.2 

0.5 

0.1 

0.3 

- - 

0.1 

0.2 

6.4 

21.5 

0.5 

0.7 

0.0 

0.2 

1 

1 

0.0 

0.0 

• 1 

0.0 

0.0 

0.8 

1.5 

■"  c 

0.0 

0.0 

1 

0.0 

0,0 

0.0 

0.4 

' i 

25.7 

65.6 

■ j 

0.0 

0.0 

i 

0.0 

0.0 

i 

0.0 

0.0 

0.0 

0.0 

1 

5.1 

10.6 

1 

5.1 

10.6 
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I 
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TABLE  H4  ORIGINAL  PAGE  19 

OF  POOR  QUALITY 

KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  a *999  SHARED/UNSHARED  EARTH  STATIONS 
151  - 500  MILES 


I 

I 

n 

r 

r 

r 

c 

r 

r 


n 

I . 


1980 

1990 

2000 

MTS  (RESIDENTIAL) 

0.0 

0.0 

MTS  (BUSINESS) 

1.3 

6.7 

PRIVATE  LINE 

3.1 

19.5 

MOBILE 

0.0 

0.1 

PUBLIC  RADIO 

0.0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

OCCA  SIGNAL 

0,0 

0.0 

CATV  MUSIC 

0.0 

0.0 

RECORDING 

0.0 

0.0 

4.4 

26.4 

DATA  TRANSFER 

0.1 

0.4 

BATCH  PROCESSING 

0.3 

0.8 

DATA  ENTRY 

32.0 

69,0 

REMOTE  JOB  ENTRY 

3.6 

9.7 

INQUIRY/RESPONSE 

1.7 

6.1 

TIMESHARING 

0.4 

1.2 

USPS/EMSS 

0.1 

0.5 

MAILBOX 

0.2 

0.5 

ADMINISTRATIVE  MESSAGES 

13.8 

46.8 

FACSIMILE 

1.0 

1.6 

COMMUNICATING  WORD  PROCESSORS 

0.1 

0.4 

TWX/TELEX 

0.0 

0.0 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0.0 

POINT  OF  SALE 

1,7 

3,2 

VIDEOTEXT/TELETEXT 

0.0 

0.0 

TELEMONITORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0.1 

1.0 

55.1 

141.2 

NETWORK 

0.0 

0.0 

CATV 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0.0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

10.9 

22.7 

10*9  22,7 
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TABLE  M5 


KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  « »999  SHARED/UNSHARED  EARTH  STATIONS 
501  - 1000  MILES 


ORIGINAL  P 
OF  POOR  QUALITY 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA  SIGNAL 
CATV  MUSIC 
RECORDING 


1980  1990  2000 

0*0  0»0 

1*1  6*0 

2.7  17.3 

0*0  0.1 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 


3.9 


23.3 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 


0.1 

0.2 

28.0 

3.2 

1.5 

0.4 

0.1 

0.1 

12.2 

0.9 

0.1 

0.0 

0.0 

1.5 

0.0 

0.0 

0.1 


0.4 

0.7 

60.4 

8.5 

5.4 
1.0 
0.5 
0.4 

41.3 

1.4 
0.4 
0.0 
0.0 
2.8 
0.0 
0.0 
0.9 


48.4 

124.1 

NETWORK 

0.0 

0.0 

CATV 

OCCA  SIGNAL 

0.0 

0.0 

0.0 

0*0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

9.6 

20.1 

9.6 


10*1 


1-32 


TABLE  1-16 


KA  BAND  CPS  SATELLITE  TRAFFIC  ORIGINAL  PAGE  m 

AVAIL  * *999  SHARED/UNSHARED  EARTH  STATIONS  OF  POOR  QUALITY 
1001  - 2100  MILES 


1980 

1990 

2000 

MTS  (RESIDENTIAL) 

0*0 

0,0 

MTS  (BUSINESS) 

0,7 

3,8 

PRIVATE  LINE 

1,7 

11,0 

MOBILE 

0,0 

0,1 

PUBLIC  RADIO 

0,0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0,0 

0,0 

OCCA  SIONAL 

0,0 

0,0 

CATV  MUSIC 

0,0 

0,0 

RECORDING 

0,0 

0,0 

2,5 

14,9 

DATA  TRANSFER 

0.1 

0,2 

BATCH  PROCESSING 

0,1 

0,4 

DATA  ENTRY 

17,5 

37,7 

REMOTE  JOB  ENTRY 

2,0 

5,3 

INQUIRY/RESPONSE 

0,9 

3,4 

TIMESHARING 

0.2 

0,6 

USPS/EMSS 

0,1 

0,3 

MAILBOX 

0,1 

0,3 

ADMINISTRATIVE  MESSAGES 

7.6 

25,8 

FACSIMILE 

0,5 

0,9 

COMMUNICATING  WORD  PROCESSORS 

0.1 

0,2 

TWX/TELEX 

0,0 

0,0 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0,0 

POINT  OF  SALE 

0.9 

1,7 

VIDEOTEXT/TELETEXT 

0,0 

0,0 

TELEMONITORING  SERVICE 

0.0 

0,0 

SECURE  VOICE 

0,0 

0,6 

30,2 

77,5 

NETWORK 

0,0 

0,0 

CATV 

0,0 

0,0 

OCCA  SIONAL 

0,0 

0,0 

RECORDING  CHANNEL 

0,0 

0,0 

TELECONFERENCING 

6*1 

12,7 

6,1 

12,7 

1-33 


TABLE  1-17 


ORIGINAL 

KA  BrtND  CPS  SATELLITE  TRAFFIC  OF  POOR  QUALITY 

AVAIL  « ,999  SHAREIi/UNSHARED  EARTH  STATIONS 
2100  - MILES 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA  SIGNAL 
CATV  MUSIC 
RECORDING 


1980  1990  2000 

0,0  0.0 

0.2  0,9 

v,4  2,4 

0.0  0,0 

0.0  0,0 

0.0  0,0 

0.0  0,0 

0.0  0.0 

0.0  0,0 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 


0,6 

0,0 

0.0 

3,8 

0.4 

0,2 

0.1 

0,0 

0,0 

1,6 

0.1 

0,0 

0,0 

0,0 

0.2 

0.0 

0,0 

0,0 


3,3 

0,0 

0,1 

8.2 

1.2 

0.7 

0,1 

0,1 

0,1 

5,5 

0,2 

0,1 

0.0 

0.0 

0.4 

0,0 

0.0 

0,1 


NETWORK 

CATV 

OCCA  SIGNAL 
RECORDING  CHANNEL 
TELECONFERENCING 


6.5 

16.7 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0,0 

0.0 

1,3 

2,8 

1.3 

2,8 

1-34 


TABLE  1-18 


KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  * .995  UNSHARED  EARTH  STATIONS 
1-40  MILES 


1980 


l»MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

r PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

n COMMERCIAL  AND  RELIGIOUS 
OCCA  SIGNAL 
CATV  MUSIC 
RECORDING 


1990 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 

facsimile 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 


0.1 

0.1 

11.2 

1.6 

1.0 

0.2 

0.1 

0.1 

7.3 

0.2 

0.1 

0.0 

0.0 


NETWORK 

CATV 

OCCA  SIGNAL 
RECORDING  CHANNEL 
TELECONFERENCING 


[: 

0 

0 


TABLE  1-19 


KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  « .995  UNSHARED  EARTH  STATIONS 
41  - 150  HILES 


ORIGINAL 

OF  POOR  QUALITf 


1980 

1990 

2000 

MTS  (RESIDENTIAL) 

0.0 

0.0 

i i 

MTS  (BUSINESS) 

0.1 

0.9 

PRIVATE  LINE 

0.2 

2.7 

MOBILE 

0.0 

0.0 

a 4 

PUBLIC  RADIO 

0.0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0.0 

f 

& k 

CATV  MUSIC 

0.0 

0.0 

RECORDING 

0.0 

0.0 

t 

0.3 

3.7 

5.  e 

DATA  TRANSFER 

0.0 

0*2 

X 1 

BATCH  PROCESSING 

0.1 

0.3 

DATA  ENTRY 

13.5 

29.0 

REMOTE  JOB  ENTRY 

1.5 

4.1 

j 

INQUIRY/RESPONSE 

0.7 

2.6 

■ i 

TIMESHARING 

0.2 

0.5 

USPS/EMSS 

0.1 

0.2 

MAILBOX 

0.1 

0.2 

1 

ADMINISTRATIVE  MESSAGES 

5.7 

19.4 

FACSIMILE 

0.4 

0.6 

COMMUNICATING  WORD  PROCESSORS 

C.O 

0.2 

1 

TWX/TELEX 

0.0 

0.0 

. 1 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0.0 

POINT  OF  SALE 

0.7 

1.4 

i 

VIDEOTEXT/TELETEXT 

0.0 

0.0 

TELEMONITORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0.0 

0.4 

' I 

. l 

23.1 

59.1 

NETWORK 

0.0 

0.0 

t 

CATV 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0.0 

RECORDING  CHANNEL 

0.0 

0.0 

t 

1 

• » 

TELECONFERENCING 

4.6 

9.5 

4.6 

9.5 

*1 

! 

* • 


n 


1-36 


TABLE  1-20 


KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  « .995  UNSHARED  EARTH  STATIONS 
151  - 500  HILES 


1980 

1990 

2000 

MTS  (RESIDENTIAL) 

0.0 

0.0 

MTS  (BUSINESS) 

0.2 

2.0 

PRIVATE  LINE 

0.5 

5.7 

MOBILE 

0.0 

0.0 

PUBLIC  RADIO 

0.0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

OCCA  SIONAL 

0.0 

0.0 

CATV  MUSIC 

0.0 

0,0 

RECORDING 

0.0 

0.0 

0.7 

7.8 

DATA  TRANSFER 

0.1 

0.4 

BATCH  PROCESSING 

0.2 

0.7 

DATA  ENTRY 

28.8 

62.1 

REMOTE  JOB  ENTRY 

3.3 

8.7 

INQUIRY/RESPONSE 

1.5 

5.5 

TIMESHARING 

0.4 

1.1 

USPS/EMSS 

0.1 

0.5 

MAILBOX 

0.2 

0.4 

ADMINISTRATIVE  MESSAGES 

12.4 

42.1 

FACSIMILE 

0.9 

1.4 

COMMUNICATING  WORD  PROCESSORS 

0.1 

0,4 

TWX/TELEX 

0.0 

0.0 

MAILGRAM/  . '=‘LEGRAM/MONEY  ORDERS 

0.0 

0.0 

POINT  OF  SAi_E 

1.5 

2.9 

VIDEOTEXT/TELETEXT 

0.0 

0.0 

TELEMONITORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0.1 

C.9 

49.6 

127.1 

NETWORK 

0.0 

0.0 

CATV 

0.0 

0.0 

OCCA  SIONAL 

0.0 

0.0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

9.8 

20.5 

9.8 

20.5 

TABLE  1-21 


Krt  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  « .995  UNSHARED  EARTH  STATIONS 
501  - 1000  MILES 


ORIGINAL  Pmi  ly 
OF  POOR  QUALirr 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA  SIGNAL 
CATV  MUSIC 
RECORDING 


1980  1990  2000 

0.0  0.0 

0.2  1.8 

0.5  S.l 

0*0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INOUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 


0.6 

0.1 

0.2 

25.2 

2.9 

1.3 

0.3 

0.1 

0.1 

11.0 

0.8 

0.1 

0.0 

0.0 

1.3 

0.0 

0.0 

0.1 


6.9 

0.3 

0.6 

54.3 

7.7 

4.8 
0.9 
0.4 
0.4 

37.2 

1.2 

0.3 

0.0 

0.0 

2.5 

0.0 

o.c 

0.8 


NETWORK 

CATV 

OCCA  SIGNAL 
RECORDING  CHANNEL 
TELECONFERENCING 


43.5 

111.6 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

8.7 

18.1 

8.7 

18.1 

I-3S 


TABLE  1-23 


KA  BrtND  CPS  SATELLITE  TRAFFIC 
AVAIL  • .995  UNSHARED  EARTH  STATIONS 
2100  - HILES 


ORIGINAL  PAGE  li 
OP  POOR  QUALITY 


1980 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA. SIGNAL 
CATV  MUSIC 
RECORDING 


1990 


2000 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXi 
TELEMONITORING  SERVICE 
SECURE  VOICE 


NETWORK 

CATV 

OCCA  SIGNAL 
RECORDING  CHANNEL 
TELECONFERENCING 


15*1 


TABLE  1-24 


I 

I 

I 

r 


AVAIL 


KA  BAND  CPS  SATELLITE  TRAFFIC 


r 


ORIGINAL  PAGE  fS 
OF  POOR  QUAUTV 


1-40 

MILES 

1980 

1990 

2000 

HTS  (RESIDENTIAL) 

0.0 

A A 

MTS  (BUSINESS) 

0*2 

V • V 
1.1 
3.3 

0.0 
A A 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

0.5 

0*0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0*0 

V • V 

OCCA  SIONAL 
CATV  MUSIC 

0.0 

0.0 

V ♦ V 
0*0 

RECORDING 

0.0 

V 9 V 
0.0 

0.7 

4.4 

DATA  TRANSFER 

0.0 

0.1 
0 . t 

BATCH  PROCESSING 

0.0 

DATA  ENTRY 
REMOTE  JOB  ENTRY 

5.2 

0.6 

V 4 X 
11.2 
1 .A 

INOUIRY/RESPONSE 

0.3 

X • O 

1 . A 

TIMESHARING 

0. 1 

X 4 V 

USPS/EMSS 

0.0 

V • * 
A . 1 

MAILBOX 

0.0 

A 1 

ADMINISTRATIVE  MESGA6E8 

2.2 

V f X 

7*3 

FACSIMILE 

0.2 

0.2 

COMMUNICATING  WORD  PROCESSORS 

0.0 

0.1 

TWX/TELEX 

0.6 

0.0 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0.0 

POINT  OF  SALE 

0.3 

0.5 

VIDEOTEXT/TELETEXT 

0.0 

0.0 

TELEMONITORING  SERVICE 

0.0 

0.0 

0.1 

SECURE  VOICE 

0.6 

8.8 

22.6 

NETWORK 

0.0 

0.0 

CATV 

OCCA  SIONAL 

0.0 

0.0 

0*0 

0.0 

RECORDING  CHANNEL 

0.0 

0*0 

TELECONFERENCING 

1.7 

3.5 

1.7 

3.5 

Ml 


TABLE  1-25 


ORIGINAL  PAGE  IS 

KA  BAND  CPS  SATELLITE  TRAFFIC  OF  POOR  QUALITY 

AVAIL  = .995  SHARED/UNSHARED  EARTH  STATIONS 


41  - 150 

MILES 

1980 

1990 

2000 

MTS  (RESIDENTIAL) 

0.0 

0.0 

MTS  (BUSINESS) 

0.5 

2.8 

PRIVATE  LINE 

1.3 

8.3 

MOBILE 

0.0 

0.0 

PUBLIC  RADIO 

0.0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0.0 

CATV  MUSIC 

o.c 

0.0 

RECORDING 

0.0 

0.0 

1.9 

11.2 

DATA  TRANSFER 

0.0 

0*2 

BATCH  PROCESSING 

0.1 

0.3 

DATA  ENTRY 

13.5 

29.0 

REMOTE  JOB  ENTRY 

1.5 

4.1 

INQUIRY/RESPONSE 

0.7 

2.6 

TIMESHARING 

0.2 

0.5 

USPS/EMSS 

0.1 

0.2 

MAILBOX 

0.1 

0.2 

ADMINISTRATIVE  MESSAGES 

5.7 

19.4 

FACSIMILE 

0.4 

0.6 

COMMUNICATING  WORD  PROCESSORS 

0.0 

0.2 

TWX/TELEX 

0.0 

0.0 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0.0 

POINT  OF  SALE 

0.7 

1.4 

VIDEOTEXT/TELETEXT 

0.0 

0.0 

TELEMONITORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0.0 

0.4 

23.1 

59.1 

NETWORK 

0.0 

0.0 

CATV 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0.0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

4.6 

9.5 

TABLE  1-26 


Krt  BrtND  CPS  SATELLITE  TRAFFIC 
AVAIL  = *995  SHARED/UNSHARED  EARTH  STATIONS 
151  - 500  MILES 


ORIGINAL  PAGE  19 
OF  POOR  QUALITY 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA  SIONAL 
CATV  MUSIC 
RECORDING 


1980  1990  2000 

0,0  0.0 

1.2  6.1 

2.8  17.7 

0.0  0.1 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 


4.0  23.9 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELE6RAM/M0NEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 


0.1 

0.4 

0.2 

0.7 

28.8 

62.1 

3.3 

8.7 

1.5 

5.5 

0.4 

1.1 

0.1 

0.5 

0.2 

0.4 

12.4 

42.1 

0.9 

1.4 

0.1 

0.4 

0.0 

0.0 

0.0 

0.0 

1.5 

2.9 

0.0 

0.0 

0.0 

C.O 

0.1 

0.9 

NETWORK 

CATV 

OCCA  SIONAL 
RECORDING  CHANNEL 
TELECONFERENCING 


49.6 

127.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

9.8 

20.5 

9.8  20.5 


1-43 


TABLE  1-27 


AUAT.  SATELLITE  TRAFFIC 

- .995  SHJRED/UNSHARED  EARTH  STATIONS 
•jOI  - 1000  MILES 


ORIGINAL  PAGE  fS 
OF  POOR  QUALITY 


1980 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 

mobile 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA  .SIGNAL 
CATV  MUSIC 
RECORDING 


DATA  transfer- 
batch  PROCESSING 
data  entry 

REMOTE  JOB  ENTRY 

inquiry/response 

TIMESHARING 

USPS/EMSS 

MAILBOX 

administrative  messages 
facsimile 

PROCESSORS 

TWX/TELEX 

pointT^sale^^'^'’^”®'^^'' 

VIDEOTEXT/TELETEXT 
telemonitoring  SERVICE 
SECURE  VOICE 


NETWORK 

CATV 

OCCA  SIONAL 
recording  CHANNEl 
TELECONFERENCING 


1990 


2000 


0*0 

1*0 


0*0 

0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

5.4 

15.7 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 


3.5 

21.1 

0.1 

0.3 

0.2 

0.6 

25.2 

54.3 

2.9 

7.7 

1.3 

4,8 

0.3 

0,9 

0.1 

0.4 

0.1 

0.4 

11.0 

37.2 

0.8 

1.2 

0.1 

0.3 

0.0 

0.0 

0.0 

0.0 

1.3 

2.5 

0.0 

0.0 

0.0 

0.0 

0.1 

0.8 

43.5 

111.6 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0,0 

0.0 

8.7 

18.1 

8.7 

18.1 

^ I 


1-44 


TABLE  1-28 


ORIGINAL  PAGE 

KA  BAND  CPS  SATELLITE  TRAFFIC  POOR  QUALITY 

AVAIL  s .995  SHARED/UNSHARED  EARTH  STATIONS 
1001  - 2100  MILES 


r 

r 


MTS  (RESIDENTIAL) 
MTS  (BUSINESS) 
PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 


p COMMERCIAL  AND  RELIGIOUS 
OCCA  SIGNAL 
CATV  MUSIC 
^ RECORDING 


1980 


1990 

0.0 

0.7 

1.6 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


2.3 


2000 

0.0 

3.5 

10.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 


13.5 


r DATA  TRANSFER 
I BATCH  PROCESSING 
DATA  ENTRY 
r REMOTE  JOB  ENTRY 
I INQUIRY/RESPONSE 
TIMESHARING 
. USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
f POINT  OF  SALE 
I VIDEOTEXT/TELETEXT 
TELFMONITORING  SERVICE 
.SECURE  VOICE 


0.1 

0.2 

0.1 

0.4 

15.8 

33.9 

1.8 

4.8 

0.8 

3.0 

0.2 

0.6 

0.1 

0.3 

0.1 

0.2 

6.9 

23.3 

0.5 

0.8 

0.1 

0.2 

0.0 

0.0 

0.0 

0.0 

0.8 

1.6 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

27.2 

69.8 

NETWORK 

0.0 

0.0 

CATV 

OCCA  SIGNAL 

0.0 

0.0 

0.0 

0*0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

5.5 

11.4 

5.5 

11.4 

1 


f 


! 


D 

0 


1-45 


TABLE  1-29  ORldJ^Al  r . 

OF  POOR  QUALir/ 

Krt  BrtND  CPS  SATELLITE  TRAFFIC 
AVAIL  « .993  SHARED/UNSHARED  EARTH  STATIONS 
2100  - HILES 


1980  1990  2000 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA  SIGNAL 
CATV  MUSIC 
RECORDING 


0.0 

0.1 

0.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

0.8 

2.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0.5 

3.0 

DATA  TRANSFER 

r\  /\ 

BATCH  PROCESSING 

U ♦ 0 
1 

DATA  ENTRY 

U 9 1 
*7  A 

REMOTE  JOB  ENTRY 

0*4 

1.0 

0.7 

INQUIRY/RESPONSE 

TIMESHARING 

0.2 

USPS/EMSS 

0*0 

U 9 1 

MAILBOX 

0*0 

U 9 1 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 

1.5 

0.1 

0.0 

0.0 
5.0 
0.2 
o o 

TWX/TELEX 

0 * 0 

V 9 V 

A A 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

V 9 V 

A A 

POINT  OF  SALE 

0 . 2 

V 9 U 
A T 

videotext/teletext 

0.0 

V 9 

A A 

TELEMONITORING  SERVICE 
SECURE  VOICE 

0.0 

0.0 

V 9 V 
0.0 
0.1 

5.9 

15.1 

NETWORK 

CATV 

OCCA  SIGNAL 

0.0 

0.0 

0.0 

0.0 

0.0 
A A 

RECORDING  CHANNEL 

0.0 

V 9 U 
A A 

TELECONFERENCING 

1.2 

U 9 U 

2.5 

1.2 


TABLE  1-30 


ORIGINAL  PAGE  fS 

KA  BAND  CPS  SATELLITE  TRAFFIC  OF  POOR  QUALITY 
AVAIL  » »999  UNSHARED  EARTH  STATIONS 
BUSINESS 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA  SIGNAL 
CATV  MUSIC 
RECORDING 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAIL6RAM/TELEGRAM/M0NEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 


{ 


f r NETWORK 
f 1 CATV 
I OCCA  SIGNAL 
I p RECORDING  CHANNEL 
I TELECONFERENCING 


r 

! 


1980  1990  2000 

0*0  0.0 

0.4  3.5 

1.2  13.3 

0.0  0.1 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 


1.6  17.0 

0.1  0.5 

0.4  1,2 

46.0  99.0 

5.8  15.5 

3.5  12.7 

0.5  1.5 

0.3  1.1 

0.4  1.0 

17.6  59.7 

1.9  3.0 

0.2  1.0 

0.0  0.1 

0.0  0.0 

4.5  8.7 

0.0  0.0 

0.0  0.0 

0.1  0.7 


81.3  205.5 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

20.9  43.7 


20.9  43.7 


[ 

r 


G 

n 1-^7 


TABLE  1-31 


OfiJGil\i#4L  lit 

OF  POOR  QUALPTY 


SATELLITE  TRAFFIC 

AVAIL  = ,999  UNSHARED  EARTH  STATIONS 
INSTITUTION 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA  SIGNAL 
CATV  MUSIC 
RECORDING 

1980 

1990 

0«0 

0*1 

Ot2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2000 

0.0 

1.1 

2.0 

0.0 

0*0 

0.0 

0.0 

0.0 

0.0 

0.3 

3.1 

DATA  TRANSFER  ^ . 

BATCH  PROCESSING 

V.  1 

0.3 

DATA  ENTRY 

0*3 

0.7 

REMOTE  JOB  ENTRY 

15*3 

33.0 

INOUIRY/RESPONSE 

3*5 

9.3 

TIMESHARING 

0.5 

2.0 

USPS/EMSS 

0*3 

0.7 

MAILBOX 

0.1 

0.5 

ADMINISTRATIVE  MESSAGES 

0*1 

8*8 

0.1 

FACSIMILE 

29.8 

COMMUNICATING  WORD  PROCESSORS 

0*3 

0.5 

TWX/TELEX 

0.0 

0.1 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0.0 

0.0 

POINT  OF  SALE 

0.0 

VIDEOTEXT/TELETEXT 

0*3 

0.5 

TELEMONITORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0.0 

0.0 

0.0 

0.0 

29.5 

77.6 

NETWORK 

CATV 

0.0 

0.0 

OCCA  SIONAL 

0.0 

0.0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

0.0 

0.0 

3*5 

7.3 

3.5 

7.3 

I-4S 


TABLE  1-32 


I 

I 


ORIGINAL  pAiie  m 

KA  BAND  CPS  SATELLITE  TRAFFIC  OF  POOR  QUALITY 
AVAIL  « .999  UNSHARED  EARTH  STATIONS 
GOVERNMENT 


1980 


[mts  <RESIDENTIAL) 

MTS  (BUSINESS) 

r. PRIVATE  LINE 
MOBILE 

-PUBLIC  RADIO 

I COMMERCIAL  AND  RELIGIOUS 
r OCCA  SIGNAL 
I .CATV  MUSIC 
RECORDING 

^ 

E r-DATA  TRANSFER 

BATCH  PROCESSING 
* DATA  ENTRY 
_ REMOTE  JOB  ENTRY 

r 'inquiry/response 

I TIMESHARING 
USPS/EMSS 
p MAILBOX 

( ADMINISTRATIVE  MESSAGES 
FACSIMILE 

r— COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

I ‘ MAILGRAM/TELEGRAM/MONEY  ORDERS 
1 .POINT  OF  SALE 
f [ VIDEOTEXT/TELETEXT 
I 1 TELEMONITORING  SERVICE 
SECURE  VOICE 


I 

I 

I 


r NETWORK 
CATV 

‘ OCCA  SIGNAL 

RECORDING  CHANNEL 
j TELECONFERENCING 


1990 

2000 

0.0 

0.0 

0.3 

2.5 

0.5 

5.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

7.6 

0.1 

0.5 

0.2 

0.5 

35.8 

77.0 

2.3 

6.2 

1.1 

3.9 

0.5 

1.5 

0.0 

0.2 

0.1 

0.3 

17.6 

59.7 

0.9 

1.5 

0.1 

0.3 

0.0 

0.0 

0.0 

0.0 

0.5 

1.0 

0.0 

0.0 

0.0 

0.0 

0.2 

2.6 

59.5 

155.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

10.5 

21.8 

10.5 

21.8 

r, 

r 


1-49 


TABLE  1-33 

SATELLITE  TRAFFIC 

AVAIL  « *999  UNSHARED  EARTH  STATIONS 
PRIVATE 


original  page  is 

OF  POOR  QUALITY 


1980 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA  SIONAL 
CATV  MUSIC 
RECORDING 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 

facsimile 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

mailgram/telegram/money  orders 

POINT  OF  SALE 

videotext/teletext 

TELEMONITORING  SERVICE 
SECURE  VOICE 


1990 

2000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5.1 

11.0 

0.0 

0.0 

0.3 

1.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

c.o 

0.0 

0.0 

NETWORK 

CATV 

OCCA  SIONAL 
RECORDING  CHANNEL 
TELECONFERENCING 


12,0 


1-50 


I 

I 


TABLE  1-34 

KA  BANti  CPS  SATELLITE  TRAFFIC 
AVAIL  » .999  SHARED/UNSHARED  EARTH  STATIONS 

BUSINESS 


r 


ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 


1980 

1990 

2000 

MTS  (RESIUENTIAL) 

0.0 

0.0 

MTS  (BUSINESS) 

2 « 1 

10.9 

PRIVATE  LINE 

6*5 

41.0 

MOBILE 

0.0 

0*3 

PUBLIC  RABIO 

0.0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0.0 

CATV  MUSIC 

0.0 

0 . 0 

RECORDING 

0.0 

0*0 

8.6 

52.1 

■DATA  TRANSFER 

0.1 

0.5 

BATCH  PROCESSING 

0.4 

1*2 

'data  entry 

46.0 

99.0 

.REMOTE  JOB  ENTRY 

5 4 B 

X * ^ 

INQUIRY/RESPONSE 

S * tl/ 

X 2 ♦ 7 

■'TIMESHARING 

0.5 

1 .5 

USPS/EMSS 

0.3 

1.1 

“MAILBOX 

0.4 

1*0 

^ADMINISTRATIVE  MESSAGES 

17.6 

59.7 

FACSIMILE 

1.9 

3.0 

-COMMUNICATING  WORD  PROCESSORS 

0.2 

1*0 

TWX/TELEX 

0.0 

0 . 1 

'mailgram/telegram/money  orders 

0.0 

0.0 

-POINT  OF  SALE 

4 . 5 

8*7 

VIDEOTEXT/TELETEXT 

0.0 

0.0 

‘TELEMONITORING  SERVICE 

0.0 

0.0 

^SECURE  VOICE 

0.1 

C ♦ 7 

81.3 

205.5 

•NETWORK 

0.0 

0.0 

CATV 

0.0 

0.0 

'oCCA  SIGNAL 

0.0 

0.0 

J^'ECORDING  CHANNEL 

0.0 

0.0 

TELECONFEF'iENCING 

20.9 

43 « 7 

20.9 

43.7 

lOl 


I 


4^ 


KA  ErtND  CPS  SATELLITE  TRAFFIC  ORIGINAL  PAGE  18 

AVAIL  » .999  SHARED/UNSHARED  EARTH  STATIONS  POOR  QUALITY 

INSTITUTION 


1980 

1990 

2000 

MTS  (RESIDENTIAL) 

0.0 

0.0 

MTS  (BUSINESS) 

0.6 

3.3 

PRIVATE  LINE 

1.0 

6.3 

MOBILE 

0.0 

0.0 

PUBLIC  RABIO 

0.0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

CCA  SIGNAL 

0.0 

0.0 

CATV  MUSIC 

0.0 

0.0 

RECORDING 

0.0 

0.0 

1.6 

9.6 

DATA  TRANSFER 

0.1 

0.3 

BATCH  PROCESSING 

0.3 

0.7 

DATA  ENTRY 

15.3 

33.0 

REMOTE  JOB  ENTRY 

3.5 

9.3 

INQUIRY/RESPONSE 

0.5 

2.0 

TIMESHARING 

0.3 

0.7 

USPS/EMSS 

0.1 

0.5 

MAILBOX 

0.1 

0.1 

ADMINISTRATIVE  MESSAGES 

8.8 

29.8 

FACSIMILE 

0.3 

0.5 

COMMUNICATING  WORD  PROCESSORS 

0.0 

0.1 

TWX/TELEX 

0.0 

0.0 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0.0 

POINT  OF  SALE 

0.3 

0.5 

VIDEOTEXT/TELETEXT 

0.0 

0.0 

TELEMONITORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0.0 

0.0 

29.5 

77.6 

NETWORK 

0.0 

0.0 

CATV 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0.0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

3.5 

7.3 

3.5 

7.3 

1-52 


TABLE  1-36 


I 

I 


KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  • .999  SHARED/UNSHARED  EARTH  STATIONS 

GOVERNMENT 


I 

[ 

I 

r 


MTS  <RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 
PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA  SIONAL 
CATV  MUSIC 
RECORDING 


1980  1990 

0*0 

1.4 

2.5 
0,0 
0.0 
0.0 
0.0 
0.0 
0.0 


3.9 


(ORIGINAL  PAGE  S' 
OF  POOR  QUALITY 


2000 

0.0 

7.6 

15.8 

0.0 

0.0 

0,0 

0.0 

0.0 

0,0 


23,4 


r 

r 

r 

r 

I. 

r 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTfSATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGPAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 


0.1 

0*2 

35*8 

2.3 

1.1 

0.5 

0.0 

0.1 

17.6 

0.9 

0,1 

0.0 

0.0 

0.5 

0.0 

0.0 

0.2 


0.5 

0.5 

77.0 

6.2 

3.9 

1.5 

0.2 

0.3 

59.7 

1.5 
0.3 
0.0 
0.0 
1.0 
0.0 
0.0 

2.6 


59.5 

155.2 

NETWORK 

0.0 

0.0 

CATV 

0.0 

0.0 

OCCA  SIONAL 

0*0 

0*0 

RECORDING  CHANNEL 

0.0 

0*0 

TELECONFERENCING 

10*5 

21*8 

\: 

r 


10.1 


!1.8 


c 

G 


0 


1-53 


TABLE  1-37 


AVAIL 


ORIQINAL  PAQff  |f 
KA  BAND  CPS  SATELLITE  TRAFFIC  QUALITY 

■ .»»»  SHARED/UNlHiirel  mS?5’|t«TION8 

PRIVATE 


1980 

1990 

2000 

HTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

0,0 

0.0 

PRIVATE  LINE 

0.0 

0.0 

MOBILE 

0.0 

0*0 

PUBLIC  RADIO 

0.0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0.0 

CATV  MUSIC 

0.0 

0.0 

RECORDING 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

DATA  TRANSFER 

BATCH  PROCESSING 

0*0 

0.0 

DATA  ENTRY 

0.0 

0.0 

R'tMOTE  JOB  ENTRY 

5.1 

11.0 

INQUIRY/RESPONSE 

0.0 

0.0 

TIMESHARING 

0.3 

1.0 

USPS/EMSS 

0.0 

0.0 

mailbox 

0.0 

0.0 

administrative  MESSAGES 

0.0 

0.0 

Fi  CSIMILE 

0.0 

0.0 

COMMUNICATING  UORD  PROCESSORS 

0.0 

0*0 

twx/telex 

0.0 

0.0 

mailgram/telegram/money  ORDERR 

0.0 

0.0 

POINT  OF  SALE 

0.0 

0.0 

VIDEOTEXT  TELETEXT 

0.0 

0.0 

TELEMONI'ORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0.0 

0.0 

0.0 

0.0 

5.4 

12.0 

NETWORK 

CATV 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0.0 

RECORDING  CHANNEL 

0.0 

0.0 

TlLECONFERENCING 

0.0 

0.0 

0.0 

0.0 

0.0 

1 o 
1 ♦ 
t o 
1 
1 
1 
1 
1 
1 
1 

I-3fr 


TABLE  1.38 


I 

I 


Krt  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  ■ ♦995  UNSHARED  EARTH  STATIONS 
BUSINESS 


OWQINAL  page  n 
OF  POOR  QUALITY 


C MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

r-  PRIVATE  LINE 
, MOBILE 
PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
I 0CCA.8I0NAL 
• • CATV  MUSIC 
RECORDING 


1980  1990  2000 

0^0  0#0 

0.3  3.2 

1.1  12.0 

0.0  0.1 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0*0  0*0 

0*0  0*0 


1.4  13.4 


t f'-DATA  TRANSFER 
1 BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INQUIRY/RESPONSE 
I * TIMESHARING 
I ^ , USPS/EMSS 
i I MAILBOX 

i I ADMINISTRATIVE  MESSAGES 
I FACSIMILE 

I r COMMUNICATING  WORD  PROCESSORS 
1 TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
r POINT  OF  SALE 

VIDEOTEXT/TELETEXT 
> TELEMONITORING  SERVICE 

. SECURE  VOICE 


0.1 

0*4 

41*4 

5*2 

3.1 

0.5 

0*2 

0*3 

15*9 

1.7 

0.2 

0.0 

0*0 

4*0 

0*0 

0.0 

0.0 


73.2 


0*5 

1*1 

89*1 

13.9 

11*4 

1*3 

0*9 

0.9 

53.7 

2.7 

0.9 

0.0 

0*0 

7*8 

0*0 

0*0 

0,6 


184*9 


I 


NETWORK 


CATV 

OCCA  SIGNAL 
RECORDING  CHANNEL 
TELECONFERENCING 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0*0 

18.8 

39*3 

18.8 

39*3 

1-55 


TABLE  1-39 


original  page  is 

Krt  BAND  CPS  SATELLITE  TRAFFIC  ^ QUALITY 

AVAIL  * .995  UNSHARED  EARTH  STATIONS 
INSTITUTION 


1980  1990  2000 


MTS  (RESIDENTIAL) 

0.0 

0.0 

MTS  (BUSINESS) 

0.1 

1.0 

PRIVATE  LINE 

0.2 

1.9 

MOBILE 

0.0 

0.0 

PUBLIC  RADIO 

0.0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

OCCA. SIONAL 

0.0 

0.0 

CATV  MUSIC 

0.0 

0.0 

RECORDS NR 

0.0 

0.0 

0.3 

2.8 

DATA  TRANSFER 

0.1 

0.2 

BATCH  PROCESSING 

0.2 

0.7 

DATA  ENTRY 

13.8 

29.7 

REMOTE  JOB  ENTRY 

3.1 

8.4 

INQUIRY/RESPONSE 

0.5 

1.8 

TIMESHARING 

0.2 

0.7 

USPS/EMSS 

0.1 

0.5 

MAILBOX 

0.0 

0.1 

ADMINISTRATIVE  MESSAGES 

7.9 

26.8 

FACSIMILE 

0.3 

0.4 

COMMUNICATING  WORD  PROCESSORS 

0.0 

0.1 

TWX/TELEX 

0.0 

0.0 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0.0 

POINT  OF  SALE 

0.2 

0.5 

VIDEOTEXT/TELETEXT 

0.0 

0.0 

TELEMONITORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0.0 

C.O 

26.6 

69.8 

NETWORK 

0,0 

0.0 

CATV 

0,0 

0.0 

OCCA. SIONAL 

0,0 

0.0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

f 1. 

6.6 

3.1 


6,6 


TABLE  MO 


I 

I 


SATELLITE  TRAFFIC 

AVAIL  = .995  UNSHARED  EARTH  STATIONS 

government 


ORIGINAL  PAGE  ES 
OF  POOR  QUALITY 


• 

1980 

1990 

2000 

» MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

0.0 

0.0 

• PRIVATE  LINE 

0.2 

2.2 

. MOBILE 

0.4 

4.6 

PUBLIC  RADIO 

0.0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

. OCCA  SIGNAL 

0*0 

0.0 

CATV  MUSIC 

0.0 

0.0 

RECORDING 

0.0 

0.0 

0.0 

0.0 

0.7 

6.9 

data  transfer 

BATCH  PROCESSING 

0.1 

0.5 

data  entry 

0.2 

0.4 

REMOTE  JOB  ENTRY 

32.2 

69.3 

INQUIRY/RESPONSE 

2.1 

5.6 

timesharing 

1 .0 

3.5 

USPS/EMSS 

1.3 

MAILBOX 

0 . 0 

0.2 

ADMINISTRATIVE  MESSAGES 

♦ 1 

0.3 

FACSIMILE 

1 «j  * 9 

53.7 

COMMUNICATING  WORD  PROCESSORS 

0*8 

1.3 

TWX/TELEX 

0. 1 

0.3 

MAIL6RAM/TELEGRAM/M0NEY  ORDERS 

0.0 

0.0 

POINT  OF  SALE 

0*0 

0*0 

VIDEOTEXT/TELETEXT 

0 1 5 

0.9 

TELEMONITORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0 . c 

0.0 

0.2 

2.3 

53.6 

139.7 

NETWORK 

CATV 

0.0 

0.0 

OCCAISIONAL 

0.0 

0,0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

0.0 

0.0 

9.4 

19.7 

9.4 

19.7 

n 

n 
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TABLE  1-41 


KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  = *995  UNSHARED  EARTK  STATIONS 
PRIVATE 


ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 


1980 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA. SIGNAL 
CATV  MUSIC 
RECORDING 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INQLilRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 


NETWORK 

CATV 

OCCA  SIONAL 
RECORDING  CHANNEL 
TELECONFERENCING 


2000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

9.9 

0.0 

0.9 

0.0 

0.0 

0,0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


1990 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4.6 

0.0 

0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4.8 

0.0 

0.0 

0.0 

0.0 

V.O 


10.8 

0.0 

0.0 

0.0 

0.0 

0.0 


0.0 


0.0 


I 

I 

I 

r 


TABLE  M2 

KA  BAND  CPS  SATELLITE  TRAFFIC 
A^AIL  = ,995  SHARED/UNSHARED  EARTH  STATIONS 

BUSINESS 


r 


r 


r 

r: 


ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 


1980 

1990 

2000 

MTS  (RESIDENTIAL) 

0*0 

0.0 

MTS  (BUSINESS) 

1.9 

9.8 

PRIVATE  LINE 

5.9 

37.1 

MOBILE 

0.0 

0.2 

PUBLIC  RADIO 

0.0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

OCCA  SIONAL 

0.0 

0.0 

CATV  MUSIC 

0.0 

0.0 

RECORDING 

0,0 

0,0 

7.8 

47.2 

DATA  TRANSFER 

0.1 

0.5 

BATCH  PROCESSING 

0.4 

1.1 

DATA  ENTRY 

41.4 

89.1 

REMOTE  JOB  ENTRY 

5.2 

13.9 

INQUIRY/RESPONSE 

3.1 

11.4 

TIMESHARING 

0.5 

1.3 

USPS/EMSS 

0.2 

0.9 

MAILBOX 

0.3 

0.9 

ADMINISTRATIVE  MESSAGES 

15.9 

53.7 

FACSIMILE 

1.7 

2.7 

COMMUNICATING  WORD  PROCESSORS 

0.2 

0.9 

TWX/TELEX 

0.0 

0.0 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0.0 

POINT  OF  SALE 

4.0 

7.8 

VIDEOTEXT/TELETEXT 

0.0 

0.0 

TELEMONITORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0.0 

0.6 

73.2 

184.9 

NETWORK 

0.0 

0.0 

CATV 

0.0 

0.0 

OCCA  SIONAL 

0.0 

0.0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

18.8 

39.3 

18,8 

39.3 

1-59 


TABLE  1-43 


ORiGiMAL  PAGE  IS 

OF  POOR  QUALITY 


KA  BAND  CPS  SATELLITE  TRAFFIC 
AUAIL  a .995  SHARED/UNSHARED  EARTH  STATIONS 

INSTITUTION 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA  &IONAL 
CATV  MUSIC 
RECORDING 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 


NETWORK 

CATV 

OCCA  SIGNAL 
RECORDING  CHANNEL 
TELECONFERENCING 


1980  1990  2000 

0*0  0.0 

0.6  3.0 

0.9  5.7 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

1.5  8.7 

0.1  0.2 

0.2  0.7 

13.8  29.7 

3.1  8.4 

0.5  1.8 

0.2  0.7 

0.1  0.5 

0.0  0.1 

7.9  26.8 

0.3  0.4 

0.0  0.1 

0.0  0.0 

0.0  0.0 

0.2  0.5 

0.0  0.0 

0.0  0.0 

0.0  0.0 

26.6  69.8 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

3.1  6.6 


3.1  6.6 
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I 
^ I 


TABLE  1-44 

Krt  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  = .995  SHAREIi/UNSHARED  EARTH  STATIONS 

GOVERNMENT 


I 


I r 


ORIGINAL  RAGS  fg 
OP  POOR  QUALITY 


1980 

1990 

2000 

MTS  (RESIDENTIAL) 

0.0 

0.0 

MTS  (BUSINESS) 

1.3 

6.9 

PRIVATE  LINE 

2.3 

14.3 

MOBILE 

0.0 

0.0 

PUBLIC  RADIO 

0.0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0.0 

CATV  MUSIC 

0.0 

0.0 

RECORDING 

0.0 

0.0 

3.6 

21.2 

DATA  TRANSFER 

0.1 

0.5 

BATCH  PROCESSING 

0.2 

0.4 

DATA  ENTRY 

32.2 

69.3 

REMOTE  JOB  ENTRY 

2.1 

5.6 

INQUIRY/RESPONSE 

1.0 

3.5 

TIMESHARING 

0.5 

1.3 

USPS/EMSS 

0.0 

0.2 

MAILBOX 

0.1 

0.3 

ADMINISTRATIVE  MESSAGES 

15.9 

53.7 

FACSIMILE 

0.8 

1.3 

COMMUNICATING  WORD  PROCESSORS 

0.1 

0.3 

TWX/TELEX 

0.0 

0.0 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0.0 

POINT  OF  SALE 

0.5 

0.9 

VIDEOTEXT/TELETEXT 

0.0 

0.0 

TELEMONITORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0.2 

2.3 

53.6 

139.7 

NETWORK 

0.0 

0.0 

CATV 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

9.4 

19.7 

9.4 

19.7 

' 

M I 


l; 
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AVAIL 


TABLE  1-45 

KA  BAND  CPS  SATELLITE  TRAFFIC 
= .995  SHARED/UNSHARED  EARTH  STATIONS 
PRIVATE 


ORIGINAL  PAGE  fS 
OF  POOR  QUALITY 


1980 

1990 

2000 

MTS  (RESIDENTIAL) 

0.0 

0.0 

MTS  (BUSINESS) 

0.0 

0.0 

PRIVATE  LINE 

0.0 

0.0 

MOBILE 

0.0 

0.0 

PUBLIC  RADIO 

0.0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

OCCA.. SIGNAL 

0.0 

0.0 

CATV  MUSIC 

0.0 

0.0 

RECORDING 

0.0 

0.0 

0.0 

0.0 

DATA  TRANSFER 

0.0 

0.0 

BATCH  PROCESSING 

0.0 

0.0 

DATA  ENTRY 

4.6 

9.9 

REMOTE  JOB  ENTRY 

0.0 

0.0 

INQUIRY/RESPONSE 

0.2 

0.9 

TIMESHARING 

0.0 

0.0 

USPS/EMSS 

0.0 

0.0 

MAILBOX 

0.0 

0.0 

ADMINISTRATIVE  MESSAGES 

0.0 

0.0 

FACSIMILE 

0.0 

0.0 

COMMUNICATING  WORD  PROCESSORS 

0.0 

0.0 

TWX/TELEX 

0.0 

0.0 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0.0 

POINT  OF  SALE 

0.0 

0.0 

VIDEOTEXT/TELETEXT 

0.0 

0.0 

TELEMONITORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0.0 

0.0 

4.8 

10.8 

NETWORK 

0.0 

0.0 

CATV 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0.0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

0.0 

0.0 

0.0 

0.0 
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I 

I 


TABLE  1-46 

KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  « .999  UNSHARED  EARTH  STATIONS 
REGION  1 


ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 


1980 


»MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 
f PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
I OCCA  SIONAL 
CATV  MUSIC 
RECORDING 


I 


1990 

2000 

0.0 

0.0 

0.1 

0.7 

0.2 

1.9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

2.6 

0.0 

0.1 

0.1 

0.2 

10.0 

21.5 

1.1 

3.0 

0.5 

1.9 

0.1 

0.4 

0.0 

0.2 

0.0 

0.1 

4.1 

13.9 

0.3 

0.5 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.5 

1.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

16.9 

43.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.3 

7.0 

3.3 

7.0 

r 


r 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 


r 


NETWORK 

CATV 

OCCA  SIONAL 
RECORDING  CHANNEL 
TELECONFERENCING 
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TABLE  UV7 


KA  BAND  CPS  SATELLITE  TRAFFIC  ® 

AVAIL  » .999  UNSHARED  EARTH  STATIONS  ^ QUALITY 

REGION  2 


1980 

1990 

2000 

MTS  (RESIDENTIAL) 

0,0 

0.0 

MTS  (BUSINESS) 

0.2 

1.5 

PRIVATE  LINE 

0.4 

4.3 

MOBILE 

0.0 

0.0 

PUBLIC  RADIO 

0.0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0,0 

CATV  MUSIC 

0.0 

0.0 

RECORDING 

0.0 

0.0 

0.5 

5.8 

DATA  TRANSFER 

0.1 

0.3 

BATCH  PROCESSING 

0.2 

0.5 

DATA  ENTRY 

21.9 

47.3 

REMOTE  JOB  ENTRY 

2.5 

6.7 

INQUIRY/RESPONSE 

1.1 

4.2 

TIMESHARING 

0.3 

0.8 

USPS/EMSS 

0.1 

0.4 

MAILBOX 

0.1 

0.3 

ADMINISTRATIVE  MESSAGES 

9.0 

30,5 

FACSIMILE 

0.6 

1.0 

COMMUNICATING  WORD  PROCESSORS 

0.1 

0.3 

TWX/TELEX 

0.0 

0.0 

MAILGRAM/TELE6RAM/M0NEY  ORDERS 

0.0 

0.0 

POINT  OF  SALE 

1.1 

2.2 

VIDEOTEXT/TELETEXT 

0.0 

0,0 

TELEMONITORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0.0 

0.5 

37.3 

95.0 

NETWORK 

0.0 

0.0 

CATV 

0.0 

0,0 

OCCA  SIONAL 

0.0 

0.0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

6.9 

14.5 

6.9  14.5 
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TABLE  1-48 


KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  * »999  UNSHARED  EARTH  STATIONS 
REGION  3 


ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 


1980 


MTS  (RESIDENTIAL) 

^TS  (BUSINESS) 

I 'R IV ATE  LINE 
■liOBILE 
PUBLIC  RADIO 

rliOMMERCIAL  AND  RELIGIOUS 
OCCA  SIONAL 
CATV  MUSIC 
r-RECORDING 


1990 


Tciata  transfer 

• BATCH  PROCESSING 
DATA  ENTRY 
P^'EMOTE  JOB  ENTRY 
1 .INQUIRY/RESPONSE 
TIMESHARING 
rUSPS/EMSS 
I MAILBOX 

ADMINISTRATIVE  MESSAGES 

r FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

r POINT  OF  SALE 

VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
f-SECURE  VOICE 


0*1 
0*2 
21 .0 
2,4 
1,1 
0,3 
0,1 
0,1 
9,2 
0,7 
0,1 
0,0 
0,0 
1,1 
0,0 
0.0 
0,1 


r NETWORK 
CATV 

.OCCA  SIONAL 
I RECORDING  CHANNEL 
» TELECONFERENCING 


36*A 


0,0 

0.0 

0.0 

0.0 

15,4 


15,4 
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TABLE  I-W 


KA  BAND  CPQ  SATELLITE  TRAFFIC 
AVAIL  » .999  UNSHARED  EARTH  STATIONS 
REOION  4 


ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 


1980 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA..  SIGNAL 
CATV  MUSIC 
RECORDING 


1990 

0*0 

0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


2000 

0.0 

0.5 

1.4 

0.0 

0.0 

0,0 

0.0 

0.0 


0.2 

1.9 

DATA  TRANSFER 

A A 

BATCH  PROCESSING 

V « V 

A 1 

0 4 1 

DATA  ENTRY 
REMOTE  JOB  ENTRY 

7.0 

0.8 
A A 

0.2 

15.1 

INQUIRY/RESPONSE 

2. 1 

TIMESHARING 

A 1 

1 4 3 

U3PS/EMSS 

V * 1 

0 4 3 

MAILBOX 

0 4 0 

0.1 

ADMINISTRATIVE  MESSAGES 

U ♦ 0 
1 

0. 1 

FACSIMILE 

W 4 1 
A A 

1 0 4 & 

COMMUNICATING  WORD  PROCESSORS 

A . ft 

O44 

TWX/TELEX 

A A 

0 . 1 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 

0*0 
A A 

0.0 

0.0 

VIDEOTEXT/TELETEXT 

A * A 

0 4 7 

TELEMONITORING  SERVICE 

A . A 

0 4 0 

SECURE  VOICE 

0.0 

0.0 

C.2 

12.2 

31.3 

NETWORK 

CATV 

0.0 

0.0 

OCCA..  SIGNAL 

0 ♦ 0 
A A 

0.0 

RECORDING  CHANNEL 

U 4 0 
A A 

0.0 

TELECONFERENCING 

V 4 V 

2.4 

0.0 

5.0 

2,4 


5.0 
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1 

TABLE  1-50 

ORIGINAL  PAGE  E3 

KA  BAND  CPS 

SATELLITE  TRAFFIC 

OF  POOR  QUALITY 

m avail  ■ .999  UNSHARED  EARTH  STATIONS 

H REGION  5 

1“ 

1980 

1990 

2000 

*;iTS  (RESIDENTIAL) 

0.0 

0.0 

MTS  (BUSINESS) 

0.1 

1.2 

T“=*RIVATE  LINE 

0.3 

3.3 

I .MOBILE 

0.0 

0.0 

PUBLIC  RADIO 

0.0 

0.0 

r -COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0.0 

CATV  MUSIC 

0.0 

0.0 

, RECORDING 

0.0 

0.0 

1 

0.4 

4,5 

1 DATA  TRANSFER 

0.1 

0.2 

f BATCH  PROCESSING 

0.1 

0.4 

DATA  ENTRY 

16.1 

34.7 

S REMOTE  JOB  ENTRY 

1.8 

4.9 

1 INQUIRY/RESPONSE 

0.8 

3.1 

TIMESHARING 

0.2 

0.6 

. USPS/EMSS 

0.1 

0.3 

i MAILBOX 

0.1 

0.2 

' ADMINISTRATIVE  MESSAGES 

7.0 

23,7 

FACSIMILE 

0.5 

0.8 

1 COMMUNICATING  WORD  PROCESSORS 

0.1 

0.2 

1 TWX/TELEX 

0.0 

0.0 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0.0 

j POINT  OF  SALE 

0.8 

1.5 

1 VIDEOTEXT/TELETEXT 

0.0 

0.0 

TELEMONITORING  SERVICE 

0.0 

0.0 

, SECURE  VOICE 

1 

0.1 

0.6 

27.7 

71.3 

NETWORK 

0.0 

0.0 

CATV 

0.0 

0.0 

OCCA  SIONAL 

0.0 

0.0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

5.7 

12.0 

5.7 

12.0 
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TABLE  1-31 


KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  » *999  UNSHARED  EARTH  STATIONS 
REGION  6 


ORIGINAL  PAGE  13 
OF  POOR  QUALITY 


1980 

1990 

2000 

MTS  (RESIDENTIAL) 

n . A 

MTS  (BUSINESS) 

V ♦ V 

0 ft 

0 «0 
ft  A 

PRIVATE  LINE 

ft  * 1 

0*4 

MOBILE 

^ A 

1 9 2 

PUBLIC  RADIO 

ft  ft 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0*0 

0*0 
ft  /V 

OCCA  SIGNAL 

ft  ft 

V . V 

C(^lTV  MUSIC 

ft  . ft 

0.0 

RECORDING 

0.0 

0.0 

0.0 

0,2 

1.6 

DATA  TRANSFER 

ft  . ft 

BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 

0.1 

6.2 

0.7 

0.3 

0.1 

0.1 

13.3 

INQUIRY/RESPONSE 

1 *9 

1 ft 

TIMESHARING 

O . i 

1 ♦ 2 
ft  ft 

USPS/EMSS 

ft  ft 

0*2 

MAILBOX 

ft  ft 

0*1 

ADMINISTRATIVE  MESSAGES 

0 . 1 
8.9 

FACSIMILE 

ft  ft 

COMMUNICATING  WORD  PROCESSORS 

ft  * ft 

0*3 

0.1 

TWX/TELEX 

ft . ft 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0 * ft 

0 ♦ 0 
ft  ft 

POINT  OF  SALE 

0.3 
0.0 
0 . 0 

ft  J 

VIDEOTEXT/TELETEXT 

Q 9 o 

ft  ft 

TELEMONITORING  SERVICE 

C;  ♦ 0 

ft  ft 

SECURE  VOICE 

0.0 

V ♦ V 
0.2 

10.6 

27.1 

NETWORK 

CATV 

OCCA  SIGNAL 

0.0 

0.0 
ft  ft 

0.0 

0.0 

RECORDING  CHANNEL 

V 6 S/ 

ft  * ft 

0#0 

TELECONFERENCING 

2.1 

0.0 

4.4 

2.1 

4.4 

I-6S 


I 

I 


TABLE  i-52 

Krt  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  - *999  UNSHARED  EARTH  STATIONS 
REGION  7 


ORIGINAL  PAGE  Tg 
OF  POOR  QUALITY 


1980 

1990 

2000 

MTS  (RESIDENTIAL) 

0*0 

0.0 

MTS  (BUSINESS) 

0*1 

0*6 

PRIVATE  LINE 

0*2 

1*8 

MOBILE 

0*0 

0*0 

PUBLIC  RADIO 

0.0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0*0 

0*0 

OCCA  SIGNAL 

0.0 

0*0 

CATV  MUSIC 

0.0 

0*0 

RECORDING 

0*0 

0.0 

0*2 

2.4 

DATA  TRANSFER 

0.0 

0*1 

BATCH  PROCESSING 

0.1 

0,2 

DATA  ENTRY 

8.7 

18*7 

REMOTE  JOB  ENTRY 

1.0 

2.6 

INOUIRY/RESPONSE 

0.5 

1 . 7 

TIMESHARING 

0.1 

0*3 

USPS/EMSS 

0.0 

0*1 

MAILBOX 

0.0 

0*1 

ADMINISTRATIVE  MESSAGES 

3.9 

13.2 

FACSIMILE 

0*3 

0.4 

COMMUNICATING  WORD  PROCESSORS 

0.0 

0*1 

TWX/TELEX 

0.0 

0.0 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0*0 

POINT  OF  SALE 

0.4 

0*9 

VIDEOTEXT/TELETEXT 

0.0 

0*0 

TELEMONITORING  SERVICE 

0,0 

0.0 

SECURE  VOICE 

0.0 

0*3 

15.1 

38*9 

NETWORK 

0.0 

0*0 

CATV 

0.0 

0*0 

OCCA  SIGNAL 

0.0 

0*0 

RECORDING  CHANNEL 

0,0 

0.0 

TELECONFERENCING 

3.0 

6.3 

3.0 

6*3 

r 


r 


r 


r 


r- 
r 
r 
r 
r 
c 
r 


TABLE  1-53 


KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  * .999  UNSHARED  EARTH  STATIONS 
REGION  8 


OF  POOR  QUALITY 


1980 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA  SIGNAL 
CATV  MUSIC 
RECORDING 


1990 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


2000 

0.0 

0.3 

0.8 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 


0.1 

0.0 

0.0 

3*6 

0.4 

0.2 

0.0 

0.0 

0.0 

1.7 

0.1 

0.0 

0.0 

0.0 

0.2 

0.0 

0.0 

0.0 


1.1 

0.0 

0.1 

7.8 

1.1 

0.7 

0.1 

0.1 

0.1 

5.7 

0.2 

0.1 

0.0 

0.0 

0.3 

0.0 

0.0 

0.1 


NETWORK 

CATV 

OCCA  SIGNAL 
RECORDING  CHANNEL 
TELECONFERENCING 


6.4 

0.0 

0.0 

0.0 

0.0 

1.3 


16,5 

0.0 

0.0 

0.0 

0.0 

2.7 


1.3 


2.7 


C-'! 


1-70 


TABLE  1-54 

KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  * .999  UNSHARED  EARTH  STATIONS 
REGION  9 


ORIGINAL  PAGE  19 
OF  POOR  QUALITY 


1 

1980 

1990 

2000 

»MTS  (RESIDENTIAL) 

0*0 

0.0 

MTS  (BUSINESS) 

0.1 

0.6 

‘PRIVATE  LINE 

0*1 

1.6 

.MOBILE 

0.0 

0.0 

PUBLIC  RADIO 

0.0 

0.0 

rCOMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

OCCA  SIONAL 

0.0 

0.0 

CATV  MUSIC 

0.0 

0.0 

RECORDING 

0.0 

0.0 

0.2 

2.2 

DATA  TRANSFER 

0.0 

0.1 

.BATCH  PROCESSING 

0.1 

0.2 

DATA  ENTRY 

7.6 

16.3 

REMOTE  JOB  ENTRY 

0.9 

2.3 

iINQUIRY/RESPONSE 

0.4 

1.5 

TIMESHARING 

0.1 

0.3 

USPS/EMSS 

0.0 

0.1 

MAILBOX 

0.0 

0.1 

ADMINISTRATIVE  MESSAGES 

3.3 

11.3 

FACSIMILE 

0.2 

0.4 

COMMUNICATING  WORD  PROCESSORS 

0.0 

0.1 

TWX/TELEX 

0.0 

0.0 

MAIL6RAM/TELEGRAM/M0NEY  ORDERS 

0.0 

0.0 

POINT  OF  SALE 

0.4 

0.8 

VIDEOTEXT/TELETEXT 

0.0 

0.0 

TELEMONIfORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0.0 

0.3 

13.1 

33.7 

NETWORK 

0.0 

0.0 

CATV 

0.0 

0.0 

OCCA  SIONAL 

0.0 

0.0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

2.7 

5.7 

1-71 


TABLE  1-55 


ORIGINAL  PAGE  li 
Krt  BAND  CPS  SATELLITE  TRAFFIC  POOR  QUALITY 

AVAIL  * .999  SHARED/UNSHARED  EARTH  STATIONS 

REGION  1 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA  SIONAL 
CATV  MUSIC 
RECORDING 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAIL6RAM/TELEGRAM/M0NEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 


NETWORK 

CATV 

OCCA: SIONAL 
RECORDING  CHANNEL 
TELECONFERENCING 


1980  1990  2000 


0.0 

0.0 

1 ] 

0.4 

2.0 

0.9 

5,9 

0.0 

0.0 

4 i 

0.0 

0.0 

0.0 

0.0 

^ s 

0.0 

0.0 

i 1 
’ i 

0,0 

0.0 

« f 

0.0 

0.0 

1.3 

8.0 

' 1 

4 i 

0.0 

0.1 

; 1 

0.1 

0.2 

y 

10.0 

21.5 

1.1 

3.0 

0.5 

1.9 

1 

0.1 

0.4 

^ i 

0.0 

0.2 

- ■. 

0.0 

0.1 

f 

4.1 

13.9 

¥ i 

0.3 

0.5 

0.0 

0.1 

1 

0.0 

0.0 

. i 

0.0 

0.0 

0.5 

1.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.3 

--  t 

16.9 

43.2 

( 1 

% c 

0.0 

0.0 

0.0 

0.0 

1 

0.0 

0.0 

0.0 

0.0 

T"  "* 

3.3 

7.0 

I 1 

3.3 

7.0 

r t 

i,  j 


1 I 
j i 


1-72 


TABLE  1-56 


Original  p£'."‘‘V  't* 

KA  »ANH  CPS  SATELLITE  TRAFFIC  OF  Pono 

AVAIL  *•  *999  SHARED/UNSHARED  EARTH  STATIONS  ‘ QUALITY 

REGION  2 


1980  1990  2000 


NTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA  .SIGNAL 
CATV  MUSIC 
RECORDING 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 


NETWORK 

CATV 

OCCA  SIGNAL 
RECORDING  CHANNEL 
TELECONFERENCING 


0*0 

0.8 


0* 

4* 

13. 


0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.0 

17.7 

0.1 

0.3 

0.2 

0.5 

21.9 

47.3 

^.5 

6.7 

1.1 

4.2 

0.3 

0.8 

0.1 

0.4 

0.1 

0.3 

9.0 

30.5 

0.6 

1.0 

0.1 

0.3 

0.0 

0.0 

0.0 

0.0 

1.1 

2.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

37.3 

95.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6.9 

14.5 

6.9 

14.5 

1-73 
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TABLE  1-57  ORIGINAL  PAGE  IS 

OF  POOR  QUALITY 

KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  » .999  SHARED/UNSHARED  EARTH  STATIONS 

REGION  3 


1980 

1990 

2000 

MTS  (RESIDENTIAL) 

0.0 

0.0 

MTS  (BUSINESS) 

0.8 

4.5 

PRIVATE  LINE 

2.1 

13.0 

MOBILE 

0.0 

0.1 

PUBLIC  RADIO 

0.0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

OCCA  SIONAL 

0.0 

0.0 

CATV  MUSIC 

0.0 

0.0 

RECORDING 

0.0 

0.0 

2.9 

17.6 

DATA  TRANSFER 

0.1 

0.3 

BATCH  PROCESSING 

0.2 

0.5 

DATA  ENTRY 

21.0 

45.2 

REMOTE  JOB  ENTRY 

2.4 

6.4 

INQUIRY/RESPONSE 

1.1 

4.0 

TIMESHARING 

0.3 

0.8 

USPS/EMSS 

0.1 

0.4 

MAILBOX 

0.1 

0.3 

ADMINISTRATIVE  MESSAGES 

9.2 

31 .2 

FACSIMILE 

0.7 

1 .0 

COMMUNICATING  WORD  PROCESSORS 

0.1 

0.3 

TWX/TELEX 

0.0 

0.0 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0.0 

POINT  OF  SALE 

1.1 

2.2 

VIDEOTEXT/TELETEXT 

0.0 

0.0 

TELEMONITORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0.1 

0.7 

36.4 

93.2 

NETWORK 

0.0 

0.0 

CATV 

0.0 

0.0 

OCCA  SIONAL 

0.0 

0.0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

7.4 

15.4 

7.4 

15.4 

1-7^ 


TABLE  1-38 


I 

I 

[ 

n 


r 

r 


1 

f 


AVAIL  ■ 


KA  BAND  CPS  SATELLITE  TRAFFIC 
.999  SHARED/UNSHARED  EARTH  STATIONS 
REGION  4 


ORfGfNAL  PAGE  f8 
OF  POOR  QUALITY 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA  SIGNAL 
CATV  MUSIC 
RECORDING 


1980  1990  2000 

0.0  0.0 

0.3  1.5 

0.7  4.3 

0.0  0»0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 
VIDEUTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 


1.0 

0.0 

0..1 

7.0 
O.G 
0.4 
0.1 
0.0 
0.0 

3.1 
0.2 
0.0 
0.0 
0.0 
0.4 
0.0 
0.0 
0.0 


5.7 


0.1 

0.2 

15.1 

2.1 

1.3 

0.3 

0.1 

0.1 

10.6 

0*4 

0.1 

0.0 

0*0 

0.7 

0.0 

0.0 

0.2 


NETWORK 

CATV 

OCCA  SIGNAL 
RECORDING  CHANNEL 
TELECONFERENCING 


12.2 

31.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.4 

5.0 

2.4 

5.0 

D 

D 

G 


TABLE  1-59 


ORIGINAL  rAQi  ^ 

OF  POOR  QUALITY 


KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  ■ *999  SHAREti/UNSHARED  EARTH  STATIONS 

REGION  5 


1980 

1990 

2000 

MTS  (RESIDENTIAL) 

0.0 

0.0 

MTS  (BUSINESS) 

0.7 

3.5 

PRIVATE  LINE 

1.6 

10.1 

MOBILE 

0.0 

0.0 

PUBLIC  RADIO 

0.0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0.0 

CATV  MUSIC 

0.0 

0.0 

RECORDING 

0.0 

0.0 

2.3 

13.7 

DATA  TRANSFER 

0.1 

0.2 

BATCH  PROCESSING 

0.1 

0 . A 

DATA  ENTRY 

16.1 

34.7 

REMOTE  JOB  ENTRY 

1.8 

4.9 

INQUIRY/RESPONSE 

0.8 

3. 1 

TIMESHARING 

0.2 

0.6 

USPS/EMSS 

0.1 

0.3 

MAILBOX 

0.1 

0 . ? 

ADMINISTRATIVE  MESSAGES 

7.0 

23.7 

FACSIMILE 

0.5 

0 . S 

COMMUNICATING  WORD  PROCESSORS 

0.1 

0 . 2 

TWX/TELEX 

0.0 

0.0 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0.0 

POINT  OF  SALE 

0.8 

1 .5 

VIDEOTEXT/TELETEXT 

0.0 

0.0 

TELEMONITORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0.1 

0.6 

27.7 

71.3 

NETWORK 

0.0 

0.0 

CATV 

0.0 

0.0 

OCCA  SIONAL 

0.0 

0.0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

5.7 

12.0 

5.7 

12.0 

1-76 


I 

i: 


TABLE  1-60 

KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  ■ .999  SHARED/UNSHARED  EARTH  STATIONS 

REGION  6 


ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 


IT 

1980 

1990 

2000 

L MTS  (RESIDENTIAL) 

0.0 

0.0 

MTS  (BUSINESS) 

0.2 

1.3 

p PRIVATE  LINE 

0.6 

3.7 

I MOBILE 

0.0 

0.0 

■ PUBLIC  RADIO 

0.0 

0.0 

1 COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

1 OCCA  SIGNAL 

0.0 

0.0 

* CATV  MUSIC 

0.0 

0.0 

RECORDING 

r ' 

0.0 

0.0 

1 

0.8 

5.0 

r DATA  TRANSFER 

0.0 

0.1 

1 BATCH  PROCESSING 

0.1 

0.1 

DATA  ENTRY 

6.2 

13.3 

r REMOTE  JOB  ENTRY 

0.7 

1.9 

INQUIRY/RESPONSE 

0.3 

1.2 

* TIMESHARING 

0.1 

0.2 

USPS/EMSS 

0.0 

0.1 

f MAILBOX 

0.0 

0.1 

1 ADMINISTRATIVE  MESSAGES 

2.6 

8.9 

FACSIMILE 

0.2 

0.3 

f COMMUNICATING  WORD  PROCESSORS 

0.0 

0.1 

TWX/TELEX 

0.0 

0.0 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0.0 

i POINT  OF  SALE 

0.3 

0.6 

VIDEOTEXT/TELETEXT 

0.0 

0.0 

TELEMONITORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

{ - 

0.0 

0.2 

j 

i 

10.6 

27.1 

1 NETWORK 

0.0 

0.0 

I CATV 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0.0 

c RECORDING  CHANNEL 

0.0 

0*0 

1 TELECONFERENCING 

2.1 

4.4 

2.1 

4.4 

(] 

n 

B 


1-77 


TABLE  1-61 


AVAIL  ■ 


CPS  SATELLITE  TRAFFIC 
♦999  SHARED/UNSHARED  EARTH  STATIONS 
REGION  7 


ORIGINAL  PAGE  tS 
OF  POOR  QUALITY 


1980 

1990 

2000 

MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

0*0 

0.0 

PRIVATE  LINE 

0.4 

1.9 

MOBILE 

0.9 

5.4 

PUBLIC  RADIO 

0.0 

0*0 

COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

OCCA  .SIGNAL 

0.0 

0.0 

CATV  MUSIC 

0.0 

0.0 

RECORDING 

0.0 

0.0 

0.0 

0.0 

1.2 

7.4 

DATA  TRANSFER 

BATCH  PROCESSING 

0.0 

0.1 

DATA  ENTRY 

0.1 

0.2 

REMOTE  JOB  ENTRY 

8.7 

18.7 

INOUIRY/RESPONSE 

1.0 

2.6 

TIMESHARING 

0*5 

1.7 

USPS/EMSS 

0.1 

0.3 

MAILBOX 

0.0 

0.1 

ADMINISTRATIVE  MESSAGES 

0.0 

0.1 

facsimile 

3 ♦ 9 

13.2 

COMMUNICATING  WORD  PROCESSORS 

0..3 

0.4 

twx/telex 

0.0 

0.1 

MAIL6RAM /TELEGRAM/MONEY  ORDERS 

0.0 

0.0 

POINT  OF  SALE 

0.0 

0.0 

VIDEOTEXT/TELETEXT 

0.4 

0.9 

■^ELEMONITORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0*0 

0.0 

0.0 

0*3 

15.1 

38.9 

NETWORK 

CATV 

0.0 

0*0 

OCCA, SIGNAL 

0.0 

0*0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

0.0 

0*0 

3*0 

6.3 

3.0 

6*3 

I-7S 


I 

I 

I 

I 


AVAIL 


TABLE  1-62  ORIGINAL  PAGE  19 

OF  POOR  QUALITY 

KA  BAND  CPS  SATELLITE  TRAFFIC 
« .999  SHARED/UNSHARED  EARTH  STATIONS 
REGION  8 


1980 


HTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA  SIGNAL 
CATV  MUSIC 
RECORDING 


1990 

0.0 

0.2 

0.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


2000 

0*0 

0.8 

2.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0.5 

3.2 

DATA  TRANSFER 

0.0 

0*0 

BATCH  PROCESSING 

0.0 

0.1 

DATA  ENTRY 

3.6 

7.8 

REMOTE  JOB  ENTRY 

0*4 

1.1 

INQUIRY/RESPONSE 

0.2 

0.7 

TIMESHARING 

0.0 

0*1 

USPS/EMSS 

0.0 

0.1 

MAILBOX 

0.0 

0.1 

ADMINISTRATIVE  MESSAGES 

1.7 

5.7 

FACSIMILE 

0.1 

0.2 

COMMUNICATING  WORD  PROCESSORS 

0.0 

0.1 

TWX/TELEX 

0.0 

0.0 

MAIL6RAM/TELEGRAM/M0NEY  ORDERS 

0.0 

0.0 

POINT  OF  SALE 

0.2 

0.3 

VIDEOTEXT/TELETEXT 

0.0 

0.0 

TELEMONITORING  SERVICE 

0.0 

0.0 

■SECURE  VOICE 

0.0 

0.1 

6.4 

16.5 

NETWORK 

0.0 

0.0 

CATV 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0.0 

.RECORDING  CHANNEL 

0.0 

0.0 

^TELECONFERENCING 

1.3 

2.7 

i: 

n 

K 


ij 


1.3 


2.7 
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TABLE  1*63 


ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 


WAIL 


KA  BAND  CPS  SATELLITE  TRAFFIC 
• *999  SHARED/UNSHARED  EARTH  STATIONS 
REGION  9 


1980 

1990 

2000 

MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

0*0 

0*0 

PRIVATE  LINE 

0.3 

1*8 

MOBILE 

0*8 

5*0 

PUBLIC  RADIO 

0*0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0*0 

0*0 

OCCA  SIGNAL 

0*0 

0*0 

CATV  MUSIC 

0.0 

0*0 

RECORDING 

0*0 

0.0 

0*0 

0*0 

1*1 

6*6 

DATA  TRANSFER 

BATCH  PROCESSING 

0*0 

0*1 

data  entry 

0*1 

0*2 

remote  job  entry 

7.6 

16*3 

INOUIRY/RESPONSE 

0*9 

2*3 

TIMESHARING 

0*4 

1*5 

USPS/EMSS 

0.1 

0*3 

MAILBOX 

0*0 

0.1 

ADMINISTRATIVE  MESSAGES 

0*0 

0.1 

facsimile 

3*3 

11*3 

COMMUNICATING  WORD  PROCESSORC! 

0*2 

0*4 

TWX/TELEX 

0*0 

0.1 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0*0 

0*0 

POINT  OF  SALE 

0*0 

0*0 

VIDEOTEXT/TELETEXT 

0*4 

0*8 

TELEMONITORING  SERVICE 

0*0 

0*0 

SECURE  VOICE 

0*0 

0*0 

0*0 

0*3 

13.1 

33.7 

NETWORK 

CATV 

0*0 

0.0 

OCCA  SIONAL 

0*0 

0,0 

RECORDING  CHANNEL 

0*0 

0.0 

TELECONFERENCING 

0*0 

0*0 

2.7 

5.7 

2*7 

5*7 

I-SO 


I 

I 

I 


TABLE  1-64 

Krt  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  • .995  UNSHARED  EARTH  STATIONS 
REGION  1 


ORIGINAL  PAGE  IS 
OF  P(m  QUALITY 


1980 

1990 

2000 

MTS  (RESIDENTIAL) 

0*0 

0.0 

MTS  (BUSINESS) 

0.1 

0.6 

PRIVATE  LINE 

0.2 

1.7 

MOBILE 

0.0 

0*0 

PUBLIC  RADIO 

0*0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0.0 

CATV  MUSIC 

0,0 

0.0 

RECORDING 

0.0 

0.0 

0,2 

2.3 

DATA  TRANSFER 

0.0 

0.1 

BATCH  PROCESSING 

0.1 

0.2 

DATA  ENTRY 

9.0 

19,3 

REMOTE  JOE  ENTRY 

1 .(^ 

2.7 

INQUIRY/RESPONSE 

0.5 

1 .7 

TIMESHARING 

0.1 

0.3 

USPS/EMSS 

0.0 

0.2 

MAILBOX 

0.0 

0. 1 

ADMINISTRATIVE  MESSAGES 

3.7 

12.5 

FACSIMILE 

0.3 

0,4 

COMMUNICATING  WORD  PROCESSORS 

0,0 

0,1 

TWX/TELEX 

0.0 

0*0 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0*0 

POINT  OF  SALE 

0.5 

0*9 

VIDEOTEXT/TE’-ETEXT 

0*0 

0*0 

TELEMONITORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0.0 

0*3 

15.2 

38.9 

NETWORK 

0.0 

0.0 

CATV 

0.0 

0,0 

OCCA  SIGNAL 

0*0 

0*0 

RECORDING  CHANNEL 

0.0 

0 '' 

TELECONFERENCING 

3.0 

/>.3 

3.0 

6.3 

n 


• ■ 


r 


r: 

r 

r 


r: 

r 


1-81 


TABLE  1-65 


KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  « .995  UNSHARED  EARTH  STATIONS 
REGION  2 


OnOiNAL  PAa*^  IS 
OF  POOR  QUALITY 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA  , SIGNAL 
CATV  MUSIC 
RECORDING 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INGJUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/ TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 


NETWORK 

CATV 

OCCA. SIGNAL 
RECORDING  CHANNEL 
TELECONFERENCING 


1980 


1990 

0.0 

0.1 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0.5 

0.1 
0.2 
19.8 
2.2 
1.0 
0.3 
0.1 
0.1 
8.1 
0.6 
0.1 
0.0 
0.0 
1 .0 
0.0 
0.0 
0.0 


33.5 

0.0 

0.0 

0.0 

0.0 

6.2 


6.2 


2000 

0.0 

1.3 

3.9 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 


0.3 

0,5 

42.5 
6.0 
3.8 
0.7 
0.3 
0.3 

27.5 
0,9 
0.3 
0.0 
0.0 
2.0 
0.0 
0.0 
0.5 

85.5 

0.0 

0.0 

0.0 

0.0 

13.0 

13.0 


1-82 


I 

I 


TABLE  1-66 

Krt  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  • .993  UNSHARED  EARTH  STATIONS 
REGION  3 


1980 


MTS  <RESIDENTIAL) 
mMTS  (BUSINESS) 
i;‘RIVATE  LINE 
“hOBILE 
PUBLIC  RADIO 

rfcOMMERCIAL  AND  RELIGIOUS 
OCCA  SIONAL 
CATV  MUSIC 
r^ECORDING 


1990 

0*0 

0.1 

0*3 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 


i DATA  TRANSFER 
'BATCH  PROCESSING 

rDATA  ENTRY 
REMOTE  JOB  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
PUSPS/EMSS 
1 MAILBOX 

ADMINISTRATIVE  MESSAGES 
pT=-ACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/ TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
I POINT  OF  SALE 
' VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
( SECURE  VOICE 


0*5 

0*1 

0.2 

18*9 

2*1 

1*0 

0*3 

0.1 

0*1 

8.3 

0*6 

0.1 

0*0 

0*0 

1*0 

0*0 

0*0 

0*0 


ORIGINAL  PAGE  18 
OF  POOR  QUALITY 


2000 

0*0 

1*3 

3*8 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 


5*2 

0*2 

0*4 

40*7 

5*7 

3*6 

0*7 

0*3 

0*3 

28*0 

0*9 

0*3 

0*0 

0*0 

2*0 

0*0 

0*0 

0*6 


P NETWORK 
CATV 

OCCA  SIONAL 
RECORDING  CHANNEL 
TELECONFERENCING 


r 


32*7 

83*9 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

0*0 

6*6 

13*8 

6*6 

13*8 

D 


I-S3 


TABLE  1-67  0R1G*WAL  P 

OF  POOR  QUALfTY 

KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  = *995  UNSHARED  EARTH  STATIONS 
REGION  A 


1980 

1990 

2000 

HTS  (RESIDENTIAL) 

0.0 

0.0 

MTS  (BUSINESS) 

0.0 

0.4 

PRIVATE  LINE 

0.1 

1.2 

MOBILE 

0.0 

0.0 

PUBLIC  RADIO 

0.0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0.0 

CATV  MUSIC 

0.0 

0.0 

RECORDING 

0.0 

0.0 

0.2 

1.7 

DATA  TRANSFER 

0.0 

0.1 

BATCH  PROCESSING 

0.1 

0.1 

DATA  ENTRY 

6.3 

13.6 

REMOTE  JOB  ENTRY 

0.7 

1.9 

INQUIRY/RESPONSE 

0.3 

1.2 

TIMESHARING 

0.1 

0.2 

USPS/EMSS 

0.0 

0.1 

MAILBOX 

0.0 

0.1 

ADMINISTRATIVE  MESSAGES 

2.8 

9.6 

FACSIMILE 

0.2 

0.3 

COMMUNICATING  WORD  PROCESSORS 

0.0 

0.1 

TWX/TELEX 

0.0 

0.0 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0.0 

POINT  OF  SALE 

0.3 

0.6 

VIDEOTEXT/TELETEXT 

0.0 

0.0 

TELEMONITORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0.0 

0.2 

11.0 

28.2 

NETWORK 

0.0 

0.0 

CATV 

0.0 

0.0 

OCCA. SIGNAL 

0.0 

0.0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

2.1 

4.5 

2*1  4*5 


1-84 


TABLE  I>a 


ORIGINAL  PACE  IS 
OE  POOR  QUALITY 


I 

KA  BAND  CPS  SATELLITE  TRAFFIC 

IAMAIL  * .995  UNSHARED  EARTH  STATIONS 

REGION  5 


w 

1980 

1990 

2000 

%1TS  (RESIDENTIAL) 

0.0 

0.0 

MTS  (BUSINESS) 

0.1 

1*0 

f PRIVATE  LINE 

0.3 

3.0 

ikiOBILE 

0.0 

0.0 

PUBLIC  RADIO 

0.0 

0.0 

rrCOMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

I4OCCA  SIGNAL 

0.0 

0.0 

CATV  MUSIC 

0.0 

0.0 

p.RECORDING 

0.0 

0.0 

l» 

0.4 

4.0 

pDATA  TRANSFER 

0.0 

0.2 

1 -BATCH  PROCESSING 

0.1 

0.3 

DATA  ENTRY 

14.5 

31.2 

pREMOTE  JOB  ENTRY 

1.6 

4.4 

1 ;INQUIRY/RESPONSE 

0.8 

2.8 

TIMESHARING 

0.2 

0.5 

r-USPS/E«SS 

0*1 

0.3 

MAILBOX 

0.1 

0.2 

■ADMINISTRATIVE  MESSAGES 

6.3 

21.4 

.FACSIMILE 

0.4 

0.7 

COMMUNICATING  WORD  PROCESSORS 

0.0 

0.2 

I TWX/TELEX 

0.0 

0.0 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0.0 

[POINT  OF  SALE 

0.7 

1*4 

1 VIDEOTEXT/TELETEXT 

0.0 

0.0 

TELEMONITORING  SERVICE 

0.0 

0.0 

1 SECURE  VOICE 

1 ... 

0.0 

0.6 

j ^ 

\ 

25.0 

64.1 

j NETWORK 

0.0 

0.0 

‘ CATV 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0.0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

5.2 

10.8 

10.8 


TABLE  1^9 


KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  ■ »995  UNSHARED  EARTH  STATIONS 
REGION  6 


ORIGINAL  PAGE  19 
OF  POOR  QUALITY 


1980  1990 

2000 

MTS  (RESIDENTIAL) 

0 * ft 

MTS  (BUSINESS) 

ft » ft 

0#0 

PRIVATE  LINE 

V ♦ V 

ft  * 1 

0*4 

MOBILE 

PUBLIC  RADIO 

0.0 
ft  * ft 

1.1 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0*0 

0*0 
A A 

OCCA  SIGNAL 

ft  ^ ft 

V • V 
/%  A 

CATV  MUSIC 

ft . ft 

0 ♦ 0 
A A 

RECORDING 

0.0 

0.0 

0.1 

1.5 

DATA  TRANSFER 

0 * ft 

A 9 

BATCH  PROCESSING 

ft  i ft 

V « 1 

DATA  ENTRY 
REMOTE  JOB  ENTRY 
INQUIRY/RESPONSE 

5.6 

0.6 

0.7 

V ♦ 1 
12.0 
1.7 
1.1 
0.2 

TIMESHARING 

USPS/EMSS 

0.1 
ft  • ft 

MAILBOX 

ft  ft 

0 . 1 
0.1 
8.0 
0.3 

ft  i 

ADMINISTRATIVE  MESSAGES 
facsimile 

COMMUNICATING  WORD  PROCESSORS 

2.4 

0.2  ‘ 
0.0 

TWX/TELEX 

0 . 0 

v * 1 

A A 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

V ♦ V 

ft  . ft 

POINT  OF  SALE 

ft . 7 

k/  ♦ V 
A P 

VIDEOTEXT/TELETEXT 

y 0 . 0 

0 9 u 

Of  0 

TELEMONITORING  SERVICE 
SiCURE  VOICE 

/ 0.0 

/ 0.0 

0.0 

0.2 

9.5 

24.4 

NETWORK 

CATV 

OCCA  SIGNAL 

0.0 
0.0 
ft . ft 

0.0 

0.0 
A A 

RECORDING  CHANNEL 

ft . 0 

V • U 

A A 

TELECONFERENCING 

1.9 

U « u 
3.9 

1.9 

3.9 

1-86 


TABLE  1-70 


KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  = *995  UNSHARED  EARTH  STATIONS 
REGION  7 


ORIGINAL  PAGE  19 
OF  POOR  QUALITY 


I 

[ 

n 

r 

r 

i- 


r 

r 

[ 

[ 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA  SIGNAL 
CATV  MUSIC 
RECORDING 

1980 

1990 

0.0 

0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2000 

0.0 

0.6 

1.6 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

2.2 

DATA  TRANSFER 

0.0 

0*1 

BATCH  PROCESSING 

0.1 

0.2 

DATA  ENTRY 

7.8 

16.9 

REMOTE  JOB  ENTRY 

0.9 

2.4 

INQUIRY/RESPONSE 

0.4 

1.5 

TIMESHARING 

0.1 

0.3 

USPS/EMSS 

0.0 

0.1 

MAILBOX 

0.0 

0.1 

ADMINISTRATIVE  MESSAGES 

3.5 

11.9 

FACSIMILE 

0.2 

0.4 

COMMUNICATING  WORD  PROCESSORS 

O.O 

0.1 

TWX/TELEX 

0.0 

0.0 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0.0 

POINT  OF  SALE 

0.4 

0.8 

VIDEOTEXT/TELETEXT 

0.0 

0.0 

TELEMONITORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0.0 

0.3 

13.6 

35.0 

NETWORK 

0.0 

0.0 

CATV 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

. 0.0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

2.7 

5.6 

2.7 


5.6 


1-87 


TABLE  1-71 


KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  a »995  UNSHARED  EARTH  STATIONS 
REGION  8 


ORIGir^'S^L  PAQS  IS 
OF  POOR  QUALITY 


1980 

1990 

2000 

MTS  (RESIDENTIAL) 

0«0 

0.0 

MTS  (BUSINESS) 

0*6 

0*2 

PRIVATE  LP  E 

0.1 

0*7 

MOBILE 

0.0 

0*0 

PUBLIC  RADIO 

0.0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0*0 

0*0 

OCCA  SIGNAL 

0*0 

0.0 

CATV  MUSIC 

0*0 

0.0 

RECORDING 

0*0 

0*0 

0*1 

1.0 

DATA  TRANSFER 

0*0 

0.0 

BATCH  PROCESSING 

0*0 

0.1 

DATA  ENTRY 

3*3 

7*1 

REMOTE  JOB  ENTRY 

0.4 

1 . 0 

INQUIRY/RESPONSE 

0*2 

0*6 

TIMESHARING 

0.0 

0.1 

USPS/EMSS 

0*0 

0.1 

MAILBOX 

0*0 

0.1 

ADMINISTRATIVE  MESSAGES 

1*5 

5.1 

FACSIMILE 

0*1 

0.2 

COMMUNICATING  WORD  PROCESSORS 

0*0 

0 . 0 

TWX/TELEX 

0.0 

0.0 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0*0 

0*0 

POINT  OF  SALE 

0*2 

0*3 

VIDEOTEXT/TELETEXT 

0*0 

0.0 

TELEMONITORING  SERVICE 

0*0 

0*0 

SECURE  VOICE 

0*0 

0*1 

5*8 

14.8 

NETWORK 

0.0 

0*0 

CATV 

0.0 

0.0 

OCCA  SIGNAL 

0*0 

0*0 

RECORDING  CHANNEL 

0.0 

0*0 

TELECONFERENCING 

1*2 

2*4 

1*2 

2*4 

I-8S 


I 

I 


TABLE  1-72 

SATELLITE  TRAFFIC 

AVAIL  • .995  UNSHAREIi  EARTH  STATIONS 
REGION  9 


ORIGINAL  PAGE  19 
OF  POOR  QUALITY 


I 

t 

J RECORD 


r 

r 


r 


r 


pSE 


r 


s 

1980 

1990 

2000 

MTS  (RESIDENTIAL) 

■MTS  (BUSINESS) 

0*0 

0.0 

PRIVATE  LINE 

0.1 

0.5 

MOBILE 

0*1 

1.5 

.PUBLIC  RADIO 

0.0 

0*0 

COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

‘ OCCA  SIONAL 

0.0 

0.0 

CATV  MUSIC 

0.0 

0.0 

‘ RECORDING 

0.0 

0.0 

0.0 

0.0 

ft 

0.2 

2.0 

. data  transfer 

BATCH  PROCESSING 

0*0 

0.1 

.DATA  ENTRY 

0*1 

0.2 

REMOTE  JOB  ENTRY 

6.8 

14.7 

’ INQUIRY/RESPONSE 

0.8 

2.1 

TIMESHARING 

0.4 

1.3 

’USPS/EMSS 

0*1 

0.2 

MAILBOX 

0.0 

0.1 

ADMINISTRATIVE  MESSAGES 

0.0 

0.1 

FACSIMILE 

0*0 

10.2 

COMMUNICATING  WORD  PROCESSORS 

0*2 

0.3 

TWX/TELEX 

0*0 

0.1 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0*0 

0.0 

POINT  OF  SALE 

0.0 

0.0 

VIDEOTEXT/TELETEXT 

0*4 

0.7 

TELEMONITORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0.0 

0.0 

0.0 

0.2 

11.8 

30.3 

NETWORK 

CATV 

0*0 

0.0 

OCCA  .SIONAL 

0.0 

0.0 

RECORDING  CHANNEL 

0»0 

0.0 

TELECONFERENCING 

0.0 

2.5 

0.0 

5.1 

2.5 

5.1 

[i 

0 


1-89 


TABLE  1-73 


ORIGiNAL  PAGE  SS 

KA  BAND  CPS  SATELLITE  TRAFFIC  QUALITY 

AVAIL  * .995  SHARED/UNSHARED  EARTH  STATIONS 

REGION  1 


1980 

1990 

2000 

MTS  (RESIDENTIAL) 

0.0 

0.0 

s 1 

MTS  (BUSINESS) 

0.3 

1.8 

PRIVATE  LINE 

0.9 

5, A 

MOBILE 

0.0 

0.0 

« f 

PUBLIC  RADIO 

0.0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0.0 

: i 

CATV  MUSIC 

0.0 

0.0 

RECORDING 

0.0 

0.0 

- ? 

1.2 

7.2 

« i 

DATA  TRANSFER 

0.0 

0.1 

t 

1 

1 

BATCH  PROCESSING 

0.1 

0.2 

* 1 

DATA  ENTRY 

9.0 

19.3 

REMOTE  JOB  ENTRY 

1 .0 

2.7 

— "j 

i 1 

INOUIRY/RESPONSE 

0.5 

1.7 

s 

c i 

TIMESHARING 

0.1 

0.3 

USPS/EMSS 

0.0 

0.2 

- ] 

MAILBOX 

0.0 

0.1 

1 

ADMINISTRATIVE  MESSAGES 

3.7 

12.5 

FACSIMILE 

0.3 

0.4 

T 

COMMUNICATING  WORD  PROCESSORS 

0.0 

0.1 

{ 

TWX/TELEX 

0.0 

0.0 

. 1 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0.0 

POINT  OF  SALE 

0.5 

0.9 

■ 1 

VIDEOTEXT/TELETEXT 

0.0 

0.0 

. i 

TELEMONITORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0.0 

0.3 

' ! 
1 

15.2 

38.9 

. 1 

NETWORK 

0.0 

0.0 

: 1 

CATV 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0.0 

RECORDING  CHANNEL 

0.0 

0.0 

: 1 

TELECONFERENCING 

3.0 

6.3 

. 1 

3.0 

6.3 

m ■ « 

1 

FI 

a 


1-90 


TABLE  1-74 


ORIGINAL  PAGE  ISj 
OF  POOR  QUALITY 


KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  « *995  SHARED/UNSHARED  EARTH  STATIONS 

REGION  2 


1980 

1990 

2000 

MTS  (RESIDENTIAL) 

0*0 

0*0 

MTS  (BUSINESS) 

0*8 

4*1 

PRIVATE  LINE 

1*9 

12*0 

MOBILE 

0*0 

0*1 

PUBLIC  RADIO 

0*0 

0*0 

COMMERCIAL  AND  RELIGIOUS 

0*0 

0*0 

OCCA  SIGNAL 

0*0 

0*0 

CATV  MUSIC 

0*0 

0*0 

RECORDING 

0*0 

0.0 

2*7 

16*1 

DATA  TRANSFER 

0*1 

0*3 

BATCH  PROCESSING 

0*2 

0*5 

DATA  ENTRY 

19*8 

42*5 

REMOTE  JOB  ENTRY 

2*2 

6*0 

INQUIRY/RESPONSE 

1*0 

3*8 

TIMESHARING 

0.3 

0*7 

USPS/EMSS 

0*1 

0*3 

MAILBOX 

0*1 

0*3 

ADMINISTRATIVE  MESSAGES 

8*1 

27*5 

FACSIMILE 

0*6 

0.9 

COMMUNICATING  WORD  PROCESSORS 

0*1 

0*3 

TWX/TELEX 

0*0 

0*0 

MAIL6RAM/TELEGRAM/M0NEY  ORDERS 

0*0 

0*0 

POINT  OF  SALE 

1*0 

2.0 

VIDEOTEXT/TELETEXT 

0*0 

0*0 

TELEMONITORING  SERVICE 

0*0 

0*0 

SECURE  VOICE 

0*0 

C*5 

33*5 

85.5 

NETWORK 

0*0 

0*0 

CATV 

0*0 

0*0 

OCCA.  SIGNAL 

0*0 

0*0 

RECORDING  CHANNEL 

0*0 

0*0 

TELECONFERENCING 

6*2 

13*0 

13*0 


1-91 


TABLE  1-73 


ORIGINAL  PAGE  IS 
KA  BAND  CPS  SATELLITE  TRAFFIC  Of  POOR  QUALITY 

AVAIL  « .995  SHARED/UNSHARED  EARTH  STATIONS 

REGION  3 


1980 

1990 

2000 

MTS  (RESIDENTIAL) 

0.0 

0.0 

MTS  (BUSINESS) 

0.8 

4.0 

PRIVATE  LINE 

1.9 

11.8 

MOBILE 

0.0 

0.1 

PUBLIC  RADIO 

0.0 

0,0 

COMMERCIAL  AND  RELIGIOUS 

0.0 

0*0 

OCCA..SIONAL 

0.0 

0*0 

CATV  MUSIC 

0.0 

0*0 

RECORDING 

0.0 

0.0 

2.7 

15.9 

DATA  TRANSFER 

0.1 

0.2 

BATCH  PROCESSING 

0.2 

0.4 

DATA  ENTRY 

18.9 

40.7 

REMOTE  JOB  ENTRY 

2.1 

5.7 

INQUIRY/RESPONSE 

1.0 

3.6 

TIMESHARING 

0.3 

0.7 

USPS/EMSS 

0.1 

0.3 

MAILBOX 

0.1 

0.3 

ADMINISTRATIVE  MESSAGES 

8.3 

28.0 

FACSIMILE 

0*6 

0.9 

COMMUNICATING  WORD  PROCESSORS 

0.1 

0.3 

TWX/TELEX 

0.0 

0.0 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0.0 

POINT  OF  SALE 

1.0 

2.0 

VIDEOTEXT/TELETEXT 

0.0 

0.0 

TELEMONITORING  SERVICE 

0.0 

0,0 

SECURE  VOICE 

0.0 

0.6 

32.7 

83.9 

NETWORK 

0.0 

0,0 

CATV 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0,0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

6.6 

13.8 

6*6  13.8 


1-92 


TABLE  1-76 


KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  ■ .995  SHARED/UNSHARED  EARTH  STATIONS 

REGION  A 


ORIGmAL  page  IS 
OF  POOR  QUALITY 


1980 


1990 


2000 


I 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 

OCCA  SIGNAL 

CATV  MUSIC 

RECORDING 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INOUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILQRAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 


NETWORK 

CATV 

OCCA  SIGNAL 
RECORDING  CHANNEL 
TELECONFERENCING 


TABLE  1-77 


OBKaiNAL  PAGE  ti 

Krt  B(#ND  CPS  SATELLITE 

TRAFFIC 

OF.  POOR  QUALITY 

AVAIL  - ♦995  SHARED/UNSHARED 

EARTH  STATIONS 

REGION  5 

1980 

1990 

2000 

MTS  (RESIDENTIAL) 

0.0 

0.0 

MTS  (BUSINESS) 

0 * A 

3.2 

PRIVATE  LINE 

1.5 

9.1 

MOBILE 

0.0 

0.0 

PUBLIC  RADIO 

0.0 

0.0 

COMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0.0 

CATV  MUSIC 

0.0 

0.0 

RECORDING 

0.0 

0.0 

2.1 

12.4 

DATA  TRANSFER 

0.0 

0.2 

BATCH  PROCESSING 

0.1 

0.3 

DATA  ENTRY 

14.5 

31.2 

REMOTE  JOB  ENTRY 

1.6 

4.4 

INOUIRY/RESPONSE 

0.8 

2*8 

TIMESHARING 

0.2 

0.5 

USPS/EMSS 

0.1 

0.3 

MAILBOX 

0.1 

0.2 

ADMINISTRATIVE  MESSAGES 

6.3 

21.4 

FACSIMILE 

0.4 

0.7 

COMMUNICATING  WORD  PROCESSORS 

0.0 

0.2 

TWX/TELEX 

0.0 

0.0 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.0 

0.0 

POINT  OF  SALE 

0.7 

1.4 

VIDEOTEXT/TELETEXT 

0.0 

0.0 

TELEMONITORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0.0 

0.6 

25.0 

64.1 

NETWORK 

0.0 

0.0 

CATV 

0.0 

0.0 

OCCA  SIGNAL 

0.0 

0.0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

5.2 

10.8 

5.2 

10.8 

1-9# 


AVftlL 


TABLE  1-78 

KA  BAND  CPS  SATELLITE  TRAFFIC 
• .995  SHARED/UNSHARED  EARTH  STATIONS 
REGION  6 


ORiQiNAL  PAQE  19 
OF  POOR  QUALITY 


1980 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 
PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA  SIGNAL 
CATV  MUSIC 
RECORDING 


1990 


2000 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 


0*1 

0.1 

12.0 

1.7 

1.1 

0.2 

0.1 

0.1 

8.0 

0.3 

0*1 

0.0 

0.0 

0.5 

0*0 

0.0 

0.2 


NETWORK 

CATV 

OCCA  SIONAL 
RECORDING  CHANNEL 
TELFCONFERENCING 


24.4 


1-95 


TABLE  I-/9 


KA  BAND  CPS  SATELLITE  TRAFFIC  O^fN 

AVAIL  « *995  SHARED/UNSHARED  EARTH  STATIOnI^  QUALITY 

REGION  7 


MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

PRIVATE  LINE 
MOBILE 

PUBLIC  RADIO 

COMMERCIAL  AND  RELIGIOUS 
OCCA  SIONAL 
CATV  MUSIC 
RECORDING 


DATA  TRANSFER 
BATCH  PROCESSING 
DATA  ENTRY 
REMOTE  JOB  ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 

ADMINISTRATIVE  MESSAGES 
FACSIMILE 

COMMUNICATING  WORD  PROCESSORS 
TWX/TELEX 

MAILGRAM/TELEGRAM/MONEY  ORDERS 
POINT  OF  SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING  SERVICE 
SECURE  VOICE 


NETWORK 

CATV 

OCCA  SIONAL 
RECORDING  CHANNEL 
TELECONFERENCING 


1980  1990  2000 

0*0  0.0 

0.3  1.7 

0.8  4.9 

0.0  0.0 

0*0  0*0 

0.0  0.0 

0.0  0.0 

0.0  0.0 

0.0  0.0 


1*1  6,7 

0.0  0,1 

0.1  0.2 

7.8  16,9 

0,9  2.4 

0.4  1,5 

0.1  0.3 

0.0  0.1 

0.0  0,1 

3.5  11,9 

0.2  0.4 

0.0  0.1 

0.0  0.0 

0.0  0.0 

0.4  0.8 

0,0  0.0 

0,0  0.0 

0.0  0.3 


13.6  35.0 

0.0  0.0 

0*0  0.0 

0,0  0.0 

0.0  0*0 

2,7  5.6 


2.7  5.6 


1-96 


TABLE  1-80 


ORfGfNAL  PAGE  i9 
OF  POOR  0UALI7V 


KA  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  = »995  SHARED/UNSHARED  EARTH  STATIONS 

REGION  8 


1980 

1990 

2000 

MTS  (RESIDENTIAL) 

0.0 

0.0 

MTS  (BUSINESS) 

0.1 

0.8 

PRIVATE  LINE 

0.3 

2.2 

MOBILE 

0.0 

0.0 

PUBLIC  RADIO 

0.0 

0.0 

■'OMMERCIAL  AND  RELIGIOUS 

0.0 

0.0 

CCA,SIONAL 

0.0 

0.0 

CATV  MUSIC 

0.0 

0.0 

RECORDING 

0.0 

0.0 

0.5 

2.9 

DATA  TRANSFER 

0.0 

0.0 

BATCH  PROCESSING 

0.0 

0.1 

DATA  ENTRY 

3.3 

7.1 

REMOTE  JOB  ENTRY 

0.4 

1.0 

INQUIRY/RESPONSE 

0.2 

0.6 

TIMESHARING 

0.0 

0.1 

USPS/EMSS 

0.0 

0.1 

MAILBOX 

0.0 

0.1 

ADMINISTRATIVE  MESSAGES 

1.5 

5.1 

FACSIMILE 

0.1 

0.2 

COMMUNICATING  WORD  PROCESSORS 

0.0 

0.0 

TWX/TELEX 

0.0 

0.0 

MAILGRAM/TELEGRAM/MONEY  ORDERS 

0.^ 

0.0 

POINT  OF  SALE 

0.2 

0.3 

VIDEOTEXT/TELETEXT 

0.0 

0.0 

TELEMONITORING  SERVICE 

0.0 

0.0 

SECURE  VOICE 

0.0 

0.1 

5 8 

14.8 

NETWORK 

0.0 

0.0 

CATV 

0.0 

0.0 

OCCA  SIONAL 

0.0 

0.0 

RECORDING  CHANNEL 

0.0 

0.0 

TELECONFERENCING 

1.2 

2.4 

TABLE  l-Sl 


AVAIL 


SATELLITE  TRAFFIC 
* .995  SHARES/UNSHARED  EARTH  STATIONS 
REGION  9 


ORtGiNAL  PAQg  » 
OF  POOR  QUALITY 


1980 

1990 

2000 

MTS  (RESIDENTIAL) 

MTS  (BUSINESS) 

0*0 

0*0 

PRIVATE  LINE 

0 9 3 

1*6 

MOBILE 

0.7 

4*6 

PUBLIC  RADIO 

0*0 

0*0 

COMMERCIAL  AND  RELIGIOUS 

0*0 

0*0 

OCCA  SIGNAL 

0*0 

0*0 

CATV  MUSIC 

0*0 

0*0 

RECORDING 

0*0 

0*0 

0*0 

0*0 

1*0 

6*2 

DATA  TRANSFER 

BATCH  PROCESSING 

0.0 

0*1 

DATA  ENTRY 

0*1 

0*2 

REMOTE  JOB  ENTRY 

<S  * 8 

14*7 

I NQU I R Y/RESPONSE 

0*8 

2*1 

TIMESHARING 

0*4 

1*3 

USPS/EMSS 

0*1 

0*2 

MAILBOX 

0*0 

0*1 

ADMINISTRATIVE  MESSAGES 

0*0 

0*1 

FACSIMILE 

J * 0 

10*2 

COMMUNICATING  WORD  PROCESSORS 

0*2 

0*3 

tux/telex 

0*0 

0*1 

MAILGRAM/TELEGRAM/MONEY  ORDFRS 

0*0 

0*0 

POINT  OF  SALE 

0*0 

0*0 

VIDEOTEXT/TELETEXT 

0*4 

0*7 

TELEMONITORING  SERVICE 

0*0 

0*0 

SECURE  VOICE 

0*0 

0*0 

0*0 

0*2 

11*8 

30*3 

NETWORK 

CATV 

0*0 

0.0 

OCCA  SIGNAL 

0*0 

0*0 

RECORDING  CHANNEL 

0*0 

0*0 

TELECONFERENCING 

0*0 

0.0 

2,5 

5*1 

r~i  “1  r"i  r~i 


TABLE  I-S2 


W'l'N w 


'■:"="t!-':!'M|Tlllfi|fPip,il  ipWURfT""*"" 


i 


RCOION  I 
RCGION  7 
REGION  3 
REGION  4 
IrFBION  f. 
REGION  A 
REGION  7 
REGION  8 
RERTON  V 


KR  RGND  CPS  SATELI.ITE  TRAPP  I C 
AVAIL  • .999  UNSHAREIi  EARTH  STATIONS 


1980 

INSr  OOV  PRIV 


1790 


BUSS  INSr  OOV 


to.o 

21,7 

21.4 

7.2 

16. 5 

6.3 
0.7 
3.8 
7.0 


3.2 

7.0 
6.7 

2.3 

5.3 

2.0 
2.9 
1.2 
2.5 


6.8 

14.0 

14.7 

4.7 

11.3 

4.3 
6.  t 
2.6 

5.3 


PRIV 

0.5 

1,2 

1.1 

0.4 

0.8 

0.3 

0.5 

0.2 

0.4 


2000 

WISS  INHI  ROV 


I'RI*.* 


25.5 

55.7 

55.3 

18.4 

42.4 
16.0 

23.0 

V.8 

20. 1 


8.1 
18.5 
1.7.2 
6.1 
14.0 
5.3 
T »A 
3.2 
6.6 


17./ 

38.5 
38.3 
12.0 

27.5 
I t.t 
16.0 

6.8 

14.0 


1.2 

2.6 

2.5 

0.8 

1.7 

0.7 

1.0 

0.4 

0.9 


OOT-I 


TABLE  1-83 


REGION  1 
REGION  ? 
REGION  ^ 
REGION  4 
REGION  5 
REGION  A 
REGION  7 
REGION  G 
REGION  7 


BUSS 


AVAIL  »- 


KA  RANIi  Cr-S  SATELLITE  TRAFFIC 
.979  StlAREP/OMSHARED  EARTH  STATIOMR 


1900 

INST  GOV  F'RIV 


1990 


RUBS 

INST 

GOV 

10.6 

3.3 

7.1 

23.2 

7.3 

15.5 

23.0 

7.2 

15.3 

7. A 

2.4 

5.1 

17. A 

5.5 

11  .R 

A. 7 

2.1 

4.5 

9.5 

3.0 

A. 4 

4.1 

1.3 

2.7 

8.4 

2. A 

5. A 

PRIV 

UUS3 

0.5 

28.8 

1.2 

A3.0 

1.1 

A7.5 

0.4 

:*o.o 

o.y 

48.0 

0.3 

10.1 

0.5 

2A.0 

0.2 

11.1 

0.4 

23.0 

7000 


INST 

GOV 

PRIV 

9.0 

19.1 

1.2 

19.8 

41.8 

2. A 

19. A 

41. A 

2.5 

A. 5 

13.9 

0.8 

15.0 

32.0 

J.9 

5.7 

12.1 

0.7 

8.2 

17.4 

1.0 

3.5 

7.4  . 

0.4 

7.1 

15.2 

0.9 

» f f- * • ' < j 
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ORlGiWAL  FAC"’ 

OF  POOR  QUAUTi' 


MOl 


TABLE  1-84 


RC(«IOH  1 
REGION  2 
REGION  3 
REGION  4 
REGION  S 
REGION  6 
REGION  7 
REGION  n 
REGION  9 


BUSS 


1980 


KG 

AVRIL  • 


PAND  CPS  SATELLITE  TRAFFIC 
.995  UNSHARED  EARTH  STATIONS 

1990 


INST  GOV  PRIV 


BUSS  INST  GOV 


’•0  2.9  A.l 

19.6  «,3  13.3 

19.4  6,2  13.2 

4.4  2.1 

14.9  4.B  10.1 

S.6  l.B  3.8 

®*0  2.4  5.5 

1.1  2.3 

7.i  2.3  4.B 


PRIV 

0.5 

1.0 

1.0 

0.3 

0.8 

0.3 

0.4 

0.2 

0.4 


2000 


BUSS 

INST 

23.0 

7.4 

50.1 

14.4 

49.8 

14.4 

14.6 

S.S 

33.2 

12.4 

14.4 

4.8 

20.7 

4.9 

n.B 

2.9 

18.1 

4.0 

GOV  PRIV 

15.7  1.1 

34.7  2.3 

34.5  2.2 

11.5  0.7 

24.5  1.7 

10.0  0.7 

14.4  0.9 

4.1  0.4 

12.4  0.0 


1-102 


TABLE  1-85 


KA  BAND  CPS  SATELLITE  TRAFFIC 
avail  » ,995  SHARED/UNSHARCD  EARTH  STATIONS 


BUSS 

INST 

GO,* 

PRIV 

BUSS 

INST 

GOV 

PRIV 

BUSS 

INST 

GOV 

REGION  1 

REGION  2 

V • A 

3*0 

6.4 

0.5 

26.0 

8. 1 

17,2 

REGION  3 

' 20.9 

6.6 

13.9 

1.0 

56.0 

17.8 

37.6 

REGION  4 

20.7 

6.5 

13.8 

1 .0 

56.4 

17.6 

37.5 

REGION  5 

6.9 

2.2 

4.6 

0.3 

18.7 

5.9 

12.5 

REGION  6 

i 5 • V 

5,0 

10.6 

0.8 

43.3 

13.5 

28.8 

REGION  7 

A • 0 

1.9 

4.0 

0.3 

16.3 

10.9 

REGION  0 

OTTl 

2.7 

5.7 

0.4 

23.4 

7.4 

15.7 

REGION  9 

3*7 

1*1 

2.4 

0.2 

10.0 

3.  1 

6^7 

7*6 

2*3 

5.0 

0.4 

20.7 

6.4 

13.7 

PRIV 

1,1 

2.3 

2.2 

0.7 

1.7 

0.7 

0.9 

0.4 

0.8 


ORIGINAL  PAGE  IB 
OF  POOR  QUALITY 
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III 


n n M PI 


TABLE  J-S6 

KA  BAUD  CPS  SATELLITf  TRAFFIC 
AVAIL  « .7?9  UNSHAREP  EARTH  8TATIOHS 


1980  1790  2000 


PUSS 

INST 

snv 

PRIV 

PUSS, 

INST 

OOV 

PRIV 

PUSS 

INST 

OOV 

PRIV 

1-40 

5.8 

1.7 

3.7 

0.3 

14.8 

4.7 

10.2 

0.7 

41  - ir.0 

15.2 

4.9 

10.3 

0.8 

38.8 

12.8 

20.7 

1.8 

151  - 500 

'32.5 

10.4 

22.2 

1.7 

83.3 

?7.4 

57.7 

3.8 

501  - 1000 

20. A 

9.2 

17.5 

1.5 

73.3 

24.2 

50.7 

3.3 

lOOl  - ?100 

17.7 

5.  7 

12.2 

0.7 

45.9 

15.2 

31.9 

2.1 

2101  - 

3.7 

1.2 

2. A 

0.2 

10.0 

3.3 

A. 7 

0.4 

ORIGINAL  PAGE  18 
OF  POOR  QUALITY 


MI-I 


TABLE  I-S7 


1 - -10 
41  ' 150 
151  - 500 
501  - looo 

toot  - 2100 

3101  - 


liiisn 


SftTELLlTF  TROFFir 

avail  - ,99V  SMARED/IWSIIAREO  EARTH  BTATJONE 


PUSS  INST  OCIV  RRIV 


6.2 

1A.3 

34.7 

30.5 

l?.l 

4.2 


1.9 

5.1 

10.7 

9.5 

A.O 

1.3 


4.1 

10.8 
23.2 
20.4 
12. B 
2.8 


0.3 
0.8 
1.7 
I .5 
0.9 
0.2 


1A*8  5.3 

43.9  13.0 

9.|.7  29.  a 

U2.9  9A.0 

'■>2.1  1/..T 

*••3  3.5 


II. I 0.7 

2 1.0 

A2.7  3.0 

"'5.3  3.3 

34-7  2.1 

2.5’  0.4 


TABLE  I-SS 


1-40 
41  - 150 
151  - 500 
501  - lOOO 
tool  - 3100 
3101  - 


miss 


KO  BAND  CPS  SATELLITE  TRAFFIC 
AVAIL  » .9V5  UNSHARED  EARTH  STATIONS 


1980 

INST  GOV  PR IV 


1990 


BUSS  ' 

INST 

GOV 

5.3 

1.7 

3.5 

13. 6 

4.4  ■ 

9.3 

39.3 

9.4 

19.9 

25.7 

8.3 

17.5 

l«.l 

5.2 

11.0 

3. 5 

1.1 

2.4 

PRIV 

0.3 

0.7 

1.5 

1.3 

O.S 

0.3 


3000 


DtfSS 

INST 

GOV 

PRIV 

13.3 

4.4 

9.3 

O.A 

34.9 

11.5 

34.3 

t.A 

75.0 

34.8 

52.  1 

3.4 

AA.O 

71.8 

45.8 

3.0 

41.3 

13-7 

38.7 

1.9 

y.o 

3.0 

A. 3 

0.4 

I 

O 


SB 


c3 

gSi 


90I-I 


table  I-S9 


I - 40 
<I  - J50 
t51  - 500 
501  - tOOO 
lOOl  - ?ioo 
2101  - 


HUSS 


OVAiL 

1980 

INST  GOV 


KA  BAND  CPS  SATELLITE  TNAPFIC 
« .995  SHARED/UNSHARED  EARTH  STATIONS 


PR  IV 


1990 

»UbS  INST  GOV 


PRIV 


S.S 
■ 14. A 

31.2 
27.5 

17.2 
3.7 


1.7  3.7 

^.5  y.7 

9.8  20.9 

N.A  18.3 

11.5 
1.2  2.5 


0.3 
0.7 
1.5 
1 .3 
0.0 
0.2 


2000 


PUSS  INST 

15.1  4,7 

39.6  12.4 

84.9  26.6 

74 .7  23  4 

^*•9  14.7 

IP?  3.2 


nov  pfiiv 

10.0  O.fi 

26.3  1.6 

56.5  3.4 

49.8  3,0 

31.2  l.y 

A.n  0.4 


ORIGINAL  PAQ6  II 
OF  POOR  QUALITY 


APPENDIX3 

NATIONWIDE  TRAFFIC  DISTRIBUTION  MODEL 

3.1  INTRODUCTION 

The  objiictive  of  this  task  is  to  postulate  a nationwide  CPS  network.  ThU 
network  considered  several  sizes  of  earth  statiMis  arranged  in  different  con- 
figurations (shared  and  unshared)  and  havir^  different  availabilities  (.995  and 
.999).  The  output  of  this  task  was  the  net  accessible  Ka-band  forecast  and 
detailed  reports  stowing  the  size  and  iocation  of  every  earth  station  predicted  by 
the  nationwide  model. 

3.2  METHODOLOGY 


To  determine  the  net  accessible  forecast  it  was  necessary  to  begin  with  the  net 
addressable  forecast.  The  net  addressable  forecast  was  for  two  types  of  earth 
station  configirations  and  two  availabilities.  These  forecasts  were  then  seg- 
mented into  vari(His  clusters  depending  on  where  the  traffic  originated  and 
terminated.  Models  were  then  developed  which  would  simulate  the  typical  SMSA 
and  hinterlands.  User  profiles  were  developed  which  allowed  the  traffic  to  be 
segmented  among  the  various  i^rs.  The  amount  of  traffic  c^tured  by  a 
specific  user  determined  whether  the  user  would  be  a candidate  for  a CPS  earth 
station.  This  accessible  traffic  was  the  output  for  this  task.  Figure  3-1 
represents  the  flow  diagram  of  tov/  these  various  steps  fitted  together  to  go 
from  the  net  addressable  to  the  net  accessible. 

3.3  NET  ADDRESSABLE  FORECAST 


The  input  into  the  naticnwide  network  model  is  the  Ka-band  net  addressM>le 
forecast  (Appendix  I).  Tne  following  configurations  and  availabilities  were  used. 
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FIGURE  J-1.  NATIONHIOE  TRAFFIC  DISTRIBUTION  MODEL 
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These  forecasts  were  distributed  to  all  real  and  artificial  SMSAs  (Appendix  3). 
This  aliowed  the  use  of  dw  nationwide  CPS  traffic  model  to  analyze  traffic  on  a 
specific  SMSA  or  state  hinterland  buses. 

3A  SEGMENT  TRAFFIC  INTO  CLASSES 

In  order  to  develop  the  nationwide  network  it  was  necessary  to  segment  the 
traffic  into  various  ciasses  dependii^  on  where  it  or^inated  or  terminated.  All 
traffic  originates  or  terminates  in  one  of  the  areas  listed  below.  Figure  3~2 
depicts  these  four  classes. 

CLASSES  OF  TRAFFIC 
Central  city 
Other  SMSA 

Concentrated  Pockets  in  Hinterland 
Dispersed  Throughout  Hint«‘land 

3.9.1  Centi-alCitv 

Thb  refers  to  a concept  developed  by  the  U.S.  Department  of  Commerce.  The 
central  city  is  that  area  commonly  referred  to  as  die  "downtown  area."  The 
Census  Bureau,  in  definir^  the  central  city  (or  t^tral  bu^Snsas  district)  describes 
it  as  "an  area  of  very  high  land  valuation,  characterized  by  a high  concentration 
of  retail  businesses,  offices,  theatres,  hotels,  and  "service"  businesses,  and  an 
area  of  high  automobite  traffic."  Information  about  the  cendral  city  is  ci»mpiied 
based  on  census  tracts.  Much  of  this  information  was  analyzed  using  MDM  and 
other  computer  moctels.  In  addition,  in  order  to  estimate  die  percent  of  SMSA 
traffic  which  is  generated  or  terminated  within  the  central  city,  three  site  vblts 
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FIGURE  3-2.  TRAFFIC  CLASSES 


were  made  (see  Appendix  K).  From  this  analysis  it  was  concluded  tfiat  60%  of 
the  traffic  going  to  or  from  an  SMSA  was  central  city  traffic. 

3.4.2  Other  SMSA 

The  area  of  the  SMSA  located  outside  the  central  city  was  defined  as  "other 
SMSA"  to  distinguish  it.  The  percent  of  SMSA  traffic  generated  or  terminated 
by  this  area  is  40%.  The  following  is  the  SMSA  definition  as  given  by  the  Bureau 
of  the  Census  in  the  State  and  Area  Metropolitan  Area  Data  Book. 

An  SMSA  usually  includes  a city  (or  cities)  of  a specified  population  size,  which 
constitutes  the  central  city  and  the  county  (or  counties)  in  which  it  is  located. 
(The  exception  is  the  Nassau-Suffolk,  N.Y.,  SMSA  which  has  no  central  city.)  It 
also  includes  contiguous  counties  (A  "contiguous"  county  either  adjoins  ^e 
county  or  counties  containing  the  largest  city  in  the  area,  or  adjoins  an 
intermediate  county  integrated  with  the  central  county.  There  is  no  limit  to  the 
number  of  tiers  of  outlying  metropolitan  counties  so  long  as  all  other  criteria  are 
met.)  when  the  economic  and  social  relationships  between  the  central  and 
contiguous  counties  meet  specified  criteria  of  metropolitan  character  and 
integration.  SMSA's  may  have  up  to  three  central  and  contiguous  counties  meet 
specified  criteria  of  metropolitan  character  and  integration.  SMSA's  may  have 
up  to  three  central  cities  and  may  cross  State  lines.  In  New  England,  SMSA's  are 
composed  of  cities  and  towns  instead  of  counties. 

3.4.3  Population  Criteria  for  SMSAs 


Generally,  SMSA's  include  a city  or  cities  of  specified  population,  determined 
either  by  city  or  cities  of  specified  population,  determined  either  by  the  1970 
Census  of  Population  or  by  a subsequent  special  census  or  current  estimates 
prepared  by  the  Bureau  of  the  Census. 

1.  With  the  one  exception  noted,  each  SMSA  must  include  at  least: 

a.  One  city  with  50,000  or  more  inhabitants 

b.  A city  with  at  least  25,000  inhabitants,  which,  together 
witli  those  contiguous  places  (incorporated  or  unincor* 
porated)  having  population  densities  of  at  least  1,000 


persons  per  square  mile,  has  a combined  population  of 
50,000  and  constitutes  a single  community,  provided  that 
the  county  or  counties  in  which  the  city  and  contiguous 
places  are  located  has  a total  population  of  at  least 
75,000.  (In  New  England,  the  cities  and  towns  qualifying 
for  inclusion  in  an  SMSA  must  have  a total  po{Hjlation  of 
at  least  75,000.) 

2.  A contiguous  county  is  included  in  an  SMSA  if; 

a.  At  least  75  percent  of  the  resident  labor  force  in  the 
county  is  in  the  nonagricultural  labor  force,  and 

b.  At  least  30  percent  of  the  employed  workers  living  in  the 
county  work  in  the  central  county  or  counties  of  the  area. 

3.  A contiguous  county  which  does  not  meet  the  requirements  of 
criterion  2 is  included  in  an  SMSA  if  at  least  75  percent  of  the 
resident  labor  force  is  in  the  non-agricultural  labor  force  and  it 
meets  two  of  the  following  additional  criteria  of  metrt^olitan 
character  and  one  of  the  following  criteria  of  integration: 

a.  Criteria  of  metropolitan  character; 

1.  At  least  25  percent  of  the  population  is  urban 

2.  The  county  had  an  increase  of  at  least  15  percent  in 
total  population  during  the  period  covered  by  the 
two  most  recent  censuses  of  population 

3.  The  county  has  a population  density  of  at  least  50 
persons  per  square  mile. 

b.  Criteria  of  integration: 

1.  At  least  15  percent  of  the  employed  workers  living 
in  the  county  work  in  the  central  county  or  ccHinties 
of  the  area,  or 

2.  The  number  of  people  working  in  the  county  who 
live  in  the  central  county  or  counties  of  the  area  is 
equal  to  at  least  15  percent  of  the  employed 
workers  living  in  the  county,  or 

3.  The  sum  of  ttie  number  of  workers  commuting  to 
and  from  the  central  county  or  counties  is  equal  to 
20  percent  of  die  employed  workers  living  in  the 
county. 
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Concentrated  Hinterland 


The  hinterUtfKi  refers  to  all  areas  which  fall  outside  the  313  designated  SMSAs. 
Using  information  from  Rand  McNally  and  the  Cmsus  Bureau  the  number  of 
locations  over  25,000  in  population  and  outside  the  (tesignated  SMSAs  were 
determimd  for  eadi  state.  Population  statistics  revealed  that  70  pecent  of  the 
rural  population  lived  in  such  places.  This  was  defined  as  the  concentrated 
hinterland. 


3.4.5  Aspersed  Hinterland 


Hinterland  not  located  in  cities  over  25,000  wets  defined  as  dispersed  hinterland. 
This  Includes  a large  portion  of  the  west  which  is  sparsely  populated.  Thirty 
percent  of  the  pqjuiation  was  found  to  live  in  such  areas. 

3.5  TRAFFIC  l/IOi%L$ 


In  order  to  {M-ovide  the  detail  information  required  for  a nationwide  CPS 
network,  it  was  necessary  to  develop  SMSA  and  hinterland  models.  Traffic 
fOTecast  had  to  be  distributed  to  areas  within  a radius  of  4 miles. 

3.5.1  SMSA  Traffic  Models 


A model  which  would  approximate  the  typical  SMSA  was  developed.  This  model 
allowed  all  SMSAs  to  be  broken  down  into  areas  within  a 4 mile  radius,  defined  as 
a node.  The  center  node  was  a circle  with  a 4 mile  radius  in  the  center  of  the 
SMSA.  It  was  also  assumed  that  the  central  city  would  be  located  in  a circular 
area  surrounding  the  center  of  the  SMSA.  The  next  group  of  nodes  surrounded 
the  initial  node  so  that  each  in  that  "ring**  is  exactly  the  same  distance  from  the 
center  and  includes  the  same  area.  The  second  ring  contains  eight  nodes.  Figure 
3-3  shows  the  model  applied  to  Phoenix.  As  seen  by  the  first  through  fourth 
rings,  the  outside  radius  of  each  successive  ring  becomes  smaller  as  one  moves 
away  from  the  center  of  the  SMSA.  (The  fifth  and  sixth  ring  are  not  drawn  to 
scale,  to  show  the  central  city  b(Hjndary.) 


3-7 


ORlQiNAL  PAGE  IS 
OF  POOR  QUALfTY 


Uod€  Group 


Phoenix 
Central  City 


Remainder  of  SMSA 


igure  3-3 
SM:>A  Model 


Since  ead)  node  in  a node  ring  is  exactly  alike  it  is  necessary  to  calculate  tiie 
traffic  for  only  one  node  in  each  rir^.  Two  asmimptions  about  'die  diversion  of 
traffic  are  necessary  to  make  these  calculations.  First,  traffic  is  evenly 
dispn’sed  across  the  central  city.  This  assun^tion  is  based  on  die  (fefinition  of 
central  city,  a built-iq>  business  area.  The  second  assurr^tion  made  was  that 
traffic  outside  the  central  city  declined  as  one  moved  out  from  the  central  city. 
Thus  a node  located  directly  outside  the  central  city  would  have  mcHre  traffic 
than  a node  local«d  two  rlr^s  away.  Using  these  assumptions  and  the  geometry 
of  the  SMSA  moctel  it  was  possible  to  develop  'die  formula  (Figure  3-4)  to 
^iculate  the  traffic  in  a given  SMSA  node. 

(Percent  of  the  node  ring  within  the  central  chy  area  x percent  of 
die  SMSA  traffic  located  inside  the  central  city  x Traffic  for  the 
SMSA  * percent  of  'die  node  rii^  outside  the  central  city  area  x 
percent  of  the  SMSA  traffic  located  outside  the  central  city  x traffic 
for  the  SMSA  x Sensitivity  Factor)/Number  in  node  ring. 

Figure  3-4 

Formula  to  Calculate  SMSA  Nodal  Traffic 


The  formula  is  in  two  parts.  The  first  part  is  concerned  with  traffic  within  the 
central  city.  These  two  parts  are  separated  by  a plus  sign.  The  only  ring  where 
both  parts  are  applicable  is  the  one  containing  the  boundary  for  the  central  city. 
The  traffic  calculated  using  these  two  parts  is  divided  by  the  number  in  the  node 
ring  to  find  the  amount  of  traffic  in  one  node. 

To  find  the  portion  of  the  traffic  in  the  central  city  multiply  the  percent  of  the 
node  ring  within  the  central  city  area  (this  is  100  when  the  node  ring  is  entirely 
inside  the  central  city;  0 when  the  node  ring  is  entirely  outsicfe  the  central  city; 
somewhere  in  between  when  the  node  ring  is  bisected  by  the  outer  boundary  of 
the  central  city)  times  the  percent  of  traffic  located  Inside  the  central  city  (60 
percent)  times  the  traffic  for  that  SMSA  (determine  by  the  Market  Distribution 
Model). 


To  find  the  portion  of  the  traffic  outside  the  central  city  multiply  the  percent  of 
the  node  ring  outside  the  central  city  (100  - the  percent  of  the  node  ring  inside 
the  central  city)  times  the  percent  of  traffic  located  (HJtside  the  node  ring  (^0 
percent)  times  the  traffic  for  that  SMSA  (determined  by  the  Market  Distribution 
Model)  times  the  sensitivity  factor.  The  sensitivity  factor  calculated  using  the 
fm-mulas  below  takes  into  account  that  traffic  diminishes  as  one  moves  away 
from  the  central  city. 


Table  J-1  below  presents  an  example  of  how  to  calculate  the  sensitivity  factor 
when  the  central  city  boundary  falls  within  the  third  node  ring. 


Table  J-1 

Sensitivity  Factor  Example 


Factor  Normalized 


3/3  = 

1.000 

.351 

3/4  = 

.750 

.263 

2/3  = 

.600 

.210 

3/6  = 

.500 

.175 

2.850 

1.000 
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Hinterland  Tratfic  itodel 


Statistics  show  that  small  cities  are  very  concentrated  with  most  significant 
business  located  wi^in  a small  radius  of  downtown.  This  area  was  treated  as  the 
central  city,  with  a radius  of  4 miles.  As  in  the  SMSA  model,  60  percent  of  the 
traffic  generated  or  terminated  within  the  city  was  because  of  businesses 
located  within  this  area.  Traffic  located  outside  the  central  city  was  too 
di^^ersed  to  justify  an  earth  staticm.  Likewise  the  "dispersed  hinterland"  class  of 
traffic  was  too  di^ersed  to  justify  an  earth  station  and  dierefore  was  not 
involved  in  tiie  model. 

Another  important  concept  of  this  model  is  the  distribution  factor.  Census 
information  reveals  that  cities  over  25,000  vary  widely  in  pqxilatim  and  the 
mjird>er  of  businesses.  It  follows  from  this  that  a distribution  of  traffic  must 
behave  in  a similar  fashion.  In  order  to  approximate  this,  die  distribution  factor 
was  included  in  the  modeL  This  factor  adjusted  the  traffic  for  ev^  state, 
distributir^  the  traffic  over  the  lujmber  of  locations  over  25,000  in  population 
located  within  tiiat  state. 

Using  information  from  census  along  with  the  assunptions  and  concepts  stated 
above  die  hinterland  model  was  develc^ed  (Figure  3-5)  to  calculate  die  traffic  in 
a given  hinterland  city. 

Traffic  for  hinterland  (that  state)  x p«'cent  of  hinterland  in  these 
cities,  percent  of  hinterland  in  these  cities  x percent  of  traffic 
concentrated  downtown  /Number  of  cities  over  25,000  but  not  SMSAs 
X Distribution  Factor. 


Figure  3-5 

Formula  to  Calculate  Hinterland  City  Traffic 

The  formula  to  calculate  hinterland  city  traffic  is  aji^lied  to  the  48  continental 
states.  The  hinterland  traffic  for  each  state  is  found  through  the  concept  of 
artificial  SMSAs  (Appendix  C).  This  is  multiplied  by  the  percent  of  the 
hinterland  population  located  in  cities  over  25,000  (70  percent).  This,  in  turn,  is 
mult4>lied  by  the  percent  of  traffic  concentrated  in  the  central  city  (Le.,  60 


percent).  This  is  divided  by  the  number  of  places  over  2^,000  )MJt  not 
SMSAs  (based  on  Census  and  Rand  McNally  data).  This  yields  the  average 
amount  of  hinterland  traffic  per  city  throughout  that  particular  state.  The 
distribution  factc^r  is  then  applied  to  approximate  traffic  d^>ersi(Hi  ti\roughout 
the  state.  The  formula  for  the  dispersion  factor  is  given  in  Figure  3*6. 

(100  ± 2 X (A)) 

(98  ± 2 X (A  - 2)) 

(96  ± 2 X (A  - 4))  When  this  term  is  equal  to  1, 
the  equation  is  set  to  100. 

Figure  3-6 

Formula  for  Dispersion  Factor 

The  dispersion  factor  produces  a percentage  by  which  to  increase  or  decrease  the 
average  hinterland  city  traffic.  The  formula  must  dq>serse  the  traffic  in  both 
directions  since  there  is  a fixed  amount  of  traffic.  "A”  in  the  fix-mula  refers  to 
the  number  of  cities  within  ^e  state  with  a population  of  25,000  or  more.  An 
example  of  how  the  di^ersim  factor  is  applied  is  shown  below. 

Traffic  in  hinterland  equals  300  Mbps.  There  are  5 areas  in  the  hinterland  over 
25,000  but  outside  the  SMSAs.  Traffic  would  be  disbursed  as  follows: 

^ X (.70  x (.60)  x (100  ± 2 X (5)  = 22  gg 

^ X (.70  X (.60)  X (100  + 2 X (5-2)  = 

— X (.70  X (.60)  X 1 = 25.20 
5 

3.6  USER  MODELS 

Since  a CPS  nationwide  network  by  definition  is  user  oriented,  some 
asmimptions  about  the  amount  of  traffic  which  can  be  expected  from 
specific  users  was  necessary.  Several  sources  of  information  were  relied 
on  to  make  these  assumptions.  Western  Union's  100  years  of  providing  servies  to 


specific  users  provided  us  with  a good  base  of  knowledge.  addition,  a number 
of  statistics  were  available  on  customer  volumes  of  specific  services.  A 
computer  analysis  of  the  Dun  and  Bradstreet  business  file  allowed  us  to  study 
how  organizations  interact.  From  this  file  we  could  tell  where  headquarters, 
subsidiaries  and  branches  were  located;  the  dollar  volume  of  the  business  at  that 
location  and  the  number  of  employees.  Our  intra-urban-^topology  research 
(Appendix  K)  provided  a great  deal  of  information  about  three  specific  SMSAs. 
Using  these  sources,  we  approximated  what  the  percent  of  traffic  which  some 
particularly  large  users  would  have. 

The  nationwide  CPS  model  required  two  sets  of  approximations  since  one 
network  used  only  private  earth  stations  (unshared  network)  while  the  other  used 
a combination  of  private  and  shared  stations  (shared/unshared  network). 

Another  aspect  of  the  user  model  is  the  size  of  earth  station  which  a particular 
customer  would  install.  CXir  experience  in  this  area  and  our  site  visits  lead  us  to 
conclude  that  the  minimum  amount  of  traffic  required  to  install  a particular 
earth  station  was  30  percent  of  that  earth  station's  burst  rate. 

3.6.1  Unshared  Network  Customers 

The  unshared  network  customer  sizes  allowed  them  to  potentially  capture  up  to 
50  percent  of  the  traffic  which  fell  into  a particular  node.  The  remaining  50 
percent  of  the  traffic  was  scattered  over  users  too  small  to  effectively  utilize  a 
CPS  earth  station.  Based  on  our  analysis  this  was  captured  in  the  following 
fashion: 

a.  The  largest  customer  within  a node  has  traffic  equal  to  3/16  of 
that  node. 

b.  The  next  largest  customers  within  a node  have  traffic  equal  to 
1/8  of  that  node.  There  can  be  2 of  xiiese. 

c.  The  next  largest  customers  within  a node  have  traffic  equal  to 
1/16  of  that  node. 
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Shwed/Unshared  Network  Qatomers 


The  shared/unshared  network  customer  sizes  allowed  them  to  potentially  capture 
up  to  73  percent  of  the  traffic  which  fell  Into  a particular  node.  The  remaining 
25  percent  of  the  traffic  was  scattered  over  users  too  small  or  too  scattered  tc 
effectively  utilize  a CPS  earth  station.  Based  on  our  analysis  this  was  captured 
in  the  following  fashion: 

a.  The  largest  customer  within  a node  has  traffic  equal  to  1/4  of 
that  node. 

b.  The  next  largest  customer  within  a node  has  traffic  equal  to 
3/16  of  that  node. 

c.  The  next  largest  customers  within  a node  have  traffic  equal  to 
1/S  of  that  node.  There  can  be  2 of  these. 

d.  The  next  largest  customer  within  a node  has  traffic  equal  to 
1/16  of  that  node. 

e.  Traffic  will  go  shared  if  the  crossover  favors  this  method. 

3.7  EARTH  STATION  SIZE 


The  size  of  the  earth  station  which  a particular  user  or  group  of  users  would 
install  depends  on  the  amount  of  traffic  they  have  and  whether  it  is  an  unshared 
or  duured  earth  station.  Table  3-2  below  presents  the  types  of  earth  station 
considered  in  this  analysis.  A full  description  of  each  of  these  earth  staticms  can 
be  found  in  the  cost  analysis  appendix  (Appendix  F). 

Table  3-2 

Earth  Station  Sizes 


Unshared 

6.2  MBPS 
1.5  MBPS 
64  KBPS 


Shared 

32.0  MBPS 
6.2  MBPS 
1.5  MBPS 
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NATiONWiDE  CPS  NETWORK  REPORTS 


The  output  of  the  nationwide  CPS  network  model  is  a series  of  four  reports 
(Tables  3-4-3-7);  two  for  the  different  availability  levels  and  two  for  the 
different  earth  station  configurations.  Table  3-.  is  a reference  to  these 
printouts. 


Table  3-3 

Table  Numbers  of  CPS  Reports 


Availabiiitv 

Confisuration 

Table  Numbers 

.995 

Unshared 

3-7 

.995 

Shared/Unshared 

3-5 

.999 

Unshared 

3-6 

.999 

Shared/Unshared 

3-4 

Column  1 in  each  of  these  tables  is  the  order  in  which  the  SMS  A or  the  group  of 
cities  comprising  the  states  hinterlands  ranks  v^en  the  amount  of  traffic  which 
could  be  captured  by  a nationwide  CPS  network  in  the  year  2000.  Column  2 
presents  the  SMSA  or  state  (in  addition,  states  include  a " " to  easily  identify 
them).  Column  3 is  the  amount  of  traffic  one  could  expect  to  capture.  The  next 
four  columns  show  the  number  of  each  type  of  earth  station  to  expect  in  each 
location.  Table  3-2  identifies  the  various  size  earth  station  with  the  af^ropriate 
column  headings.  The  last  column  gives  the  number  of  square  miles  in  the 
central  city.  Some  definitional  problems  existed  with  just  what  constitutes  a 
central  city.  To  avoid  these  problems,  a limiting  percentage  was  applied  as  it 
was  the  metrc^litan  area.  The  largest  a central  city  could  be  was  limited  to  4 
percent  of  the  total  metropolitan  area  of  the  particular  SMSA. 

The  next  tftree  columns  show  the  amount  of  traffic  by  service  type  which  was 
either  transmitted  or  terminated  within  a particular  area.  This  allocation  was 
based  on  the  maii<et  distribution  (Appendix  C)  and  was  similar  to  the  CPS 
distribution  as  explained  in  Aj^ndix  H.  The  next  column  is  a summary  of  the 
traffic  allocated  to  a ^>ecific  area.  The  captured  column  is  the  ratk>  of  the 
traffic  captured  to  the  total  amount  of  traffic  allocated.  The  number  of  square 
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miles  in  the  metropolitan  area  is  given  in  the  next  column.  The  size  of  the 
SMSAs  is  limited  to  3500  square  miles.  This  assumption  is  based  on  the  sphere  of 
influence  or  the  effective  distance  which  an  SMSA  has  major  business  located 
away  from  the  central  city.  For  states,  this  column  is  the  number  of  locations  in 
that  state  over  25,000  in  population  but  not  part  of  an  SMSA. 
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TABLE  3-4 


.99V  RMARf  U/|INSII/\Rf:n 


capturcp 

LRO 

HEP 

SHL 

HINI 

VOICE 

PATA 

VIPTO 

IPlrtL 

IArrH.EH 

HE1R0 

city 

HOPS 

ER 

ES 

ES 

FR 

HPPS 

MPT-n 

HPI  S 

H2  'S 

PCI 

SO  HI 

SO  HI 

1 NTU  YORK  NY-NJ 

492.40 

139 

797 

4 

833.83 

46.25 

460.10 

1 380 . 25 

50.18 

1384 

237 

7 niir/vRO  iL 

147.10 

1 

44 

130 

4 

529 . .in 

41.00 

205.12 

o;.5. 7n 

40.56 

3500 

140 

3 LOS  ANCCLES-LONU  UFA 

.'59.25 

2 

50 

93 

4 

347.5.1 

26.97 

1 87 . 30 

56 1 . 80 

46.15 

3500 

140 

4 F'HILADClf'HIA  FA  N.l 

151.75 

0 

IS 

142 

4 

305.92 

23.74 

164.80 

494.51 

31.09 

3500 

140 

s ncrrcoiT  hi 

144.73 

0 

15 

130 

1 

279.77 

21  .71 

150.70 

452.26 

32.01 

3500 

140 

6 WASHINOTON  |*C-nii 

130.40 

0 

14 

124 

4 

242.70 

20.30 

141.50 

424.66 

32.64 

2812 

1 16 

7 RORTON  HA 

92.70 

0 

3 

111 

3 

189.74 

14.72 

102.26 

306 . 73 

30.22 

1233 

200 

8 8AL1IHORE  HP 

87.15 

0 

4 

91 

* 

174.00 

13.72 

95.29 

285.01 

30.49 

2259 

130 

9 H0US10N  TX 

84.55 

0 

7 

84 

3 

179.74 

13.95 

96.87 

290.57 

29.77 

3500 

1 40 

to  ATLANfA  CA 

85.43 

0 

4 

89 

•8 

160.47 

12.45 

86.48 

259.40 

33.02 

3500 

140 

11  niNNFAFOLIS-ST  PAUL 

82 . 95 

0 

8 

77 

3 

149.95 

13.19 

71  .60 

274.74 

30.  ••• 

3rjoo 

140 

12  PALLAS-FORT  WORTH  TX 

•12. 05 

0 

7 

80 

3 

155.07 

12.09 

04.01 

251.97 

32.56 

3500 

140 

13  NASSAU-SUrrOLK  MY 

79.95 

0 

3 

94 

2 

140.55 

13.08 

90.84 

272.47 

29.34 

1218 

202 

14  ST  LOUIS  HO-IL 

79.93 

0 

0 

73 

•8 

150.13 

12.27 

85.22 

255.  *.2 

31.28 

3500 

140 

IS  CLCVELANP  OH 

74.35 

0 

9 

44 

2 

149.40 

13.15 

91.34 

273.98 

27.07 

1519 

11? 

14  H1LHAUKF.F.  HI 

70.20 

0 

3 

81 

2 

134.79 

10.46 

72.45 

217.90 

32.27 

1455 

161 

17  MEHARK  NJ 

49.13 

0 

1 

88 

n 

130.13 

10.10 

70.14 

710.1.’ 

32.87 

tooo 

217 

IB  PITTSBURGH  PA 

47.45 

0 

4 

43 

178.28 

13.83 

96.08 

288 . 1 9 

23.47 

3049 

146 

19  SAN  FRANCISCO-OAKLAN 

47.50 

0 

5 

49 

3 

128.32 

9.96 

69.16 

207.43 

32.54 

2480 

143 

20  PCNLTR-POULDER  CO 

58.30 

0 

5 

57 

•• 

104.49 

8.28 

57.50 

172.47 

33.92 

3500 

140 

21  CINCINNATI  OH-KY 

55.50 

0 

5 

S3 

2 

133.32 

10.34 

71 .85 

215.52 

25.75 

2149 

136 

22  JERSEY  CITY  NJ 

33.23 

0 

IS 

0 

0 

54.78 

4.41 

30.60 

91 . 79 

58.01 

47 

21 

23  HIAHI  FL 

50.25 

0 

5 • 

44 

1 

92.09 

7.15 

47.63 

148.86 

33.76 

2042 

133 

24  KANSAS  CITY  HO-KS 

47.53 

0 

2 

55 

•> 

105.49 

8.20 

56. 9A 

170.85 

27.03 

3341 

143 

23  • MEN  YORK 

42.75 

0 

0 

57 

0 

173.14 

13.43 

93.31 

279 . 08 

15.27 

6 

24  COLUHSUC  OH 

42.30 

0 

2 

48 

2 

110.20 

0.55 

59.40 

178.15 

23.74 

2459 

142 

27  NEH  HAVEN-WEST  HAVEN 

42.13 

0 

1 

32 

1 

74.50 

5.79 

40. 19 

120.56 

34.9a 

337 

123 

28  INPIANAPOLIS  IN 

38.70 

0 

3 

39 

2 

117.13 

9.09 

63.13 

189.34 

20.44 

3072 

145 

29  HERIDEN  CT 

33.40 

o 

4 

22 

0 

41.24 

3.20 

66.71 

53.07 

24 

24 

30  PUFFALO  NY 

33.40 

0 

4 

28 

2 

99.84 

7.75 

S3.3i 

161.39 

2V.82 

1590 

1 16 

31  PAYTON  OH 

27.35 

0 

2 

31 

04.99 

6.59 

45.80 

137.39 

21.51 

1707 

121 

32  NEH  ORLEANS  LA 

29.55 

0 

2 

31 

1 

05.92 

6.67 

46.31 

138.70 

21.27 

1966 

130 

33  LOUISVILLE  KY-IN 

29.25 

0 

0 

39 

2 

95  25 

7.39 

51.33 

153.77 

19.00 

1392 

174 

34  PRIPOEPORT  CT 

29.23 

0 

0 

39 

1 

4;.;.  00 

4.87 

33.85 

101.52 

20.01 

198 

120 

33  AKRON  OH 

28.30 

0 

0 

30 

2 

72.85 

5.65 

39,26 

117.77 

24.20 

903 

716  0 0 

34  TANPA-ST  PETERSPURG 

20.05 

0 

2 

29 

1 

74.27 

5.76 

40.03 

120.06 

23.36 

2045 

1 33  ^ 30 

37  BRISTOL  CT 

27.90 

0 

4 

12 

0 

41.14 

3.19 

22.10 

66.53 

41.93 

79 

34  ^ 25 

38  SAN  PIEGO  CA 

27.30 

0 

20 

1 

78.91 

6.12 

42.53 

127.56 

21.40 

3500 

I40q  = 

39  OKLAMONA  CITY  OK 

27.30 

0 

2 

28 

1 

74.54 

5.94 

41.26 

i:i..*c 

22.06 

3491 

>‘•05  S 

40  HENPHIS  TN-AR 

23.80 

0 

? 

24 

•8 

81.41 

6.33 

43.79 

131.93 

17.56 

2298 

137 35 

41  PHOENIX  A7 

25.80 

o 

2 

24 

1 

72.40 

5.64 

39. 17 

117.50 

21.96 

3500 

140*®  ^ 

42  HARTFORP  CT 

25.50 

0 

A 

14 

n 

87.23 

6.77 

47.01 

141.01 

10. OP 

1032 

2160  "V 

43  PROVIHENCE-HARWICK-P 

25.50 

o 

0 

34 

2 

77.78 

6.04 

41.9? 

125.74 

20.28 

747 

206  C ?9 

44  SEATTLC-EVERETT  WA 

25.05 

o 

25 

1 

44.  79 

5.18 

36.00 

107.96 

23.20 

3500 

140  ^ (T3 

43  PIRHINOHAH  AL 

24.90 

0 

1 

29 

2 

74.42 

5.95 

41.29 

123.86 

70.10 

3.158 

142  c n 

44  SPRINGFICLP-CHICOFEE 

24.75 

0 

0 

3.1 

2 

44 . 44 

5.17 

35.93 

107.75 

22.97 

633 

191  -4  ^ 

47  ROCHESTER  NT 

24.15 

0 

1 

:.8 

2 

04.49 

6.73 

46.72 

140.13 

17.23 

29*6 

146  ^ 

48  TULSA  OK 

24.15 

0 

1 

28 

1 

44.48 

5.16 

35.83 

107.47 

22.47 

3500 

140 

49  TOLEPO  OH  HI 

23.25 

0 

0 

31 

74.44 

5.95 

41.30 

1 21 , 89 

18.77 

2187 

137 

SO  NEH  RRUNSWICK-PERTH 

23.25 

0 

0 

31 

1 

41.31 

4.76 

33.05 

99.12 

23.46 

91? 

118 

SI  CHATtLOTTE-CASTONIA  N 

22.80 

0 

•7 

22 

2 

75.04 

5.02 

40.45 

121.34 

18.  79 

1525 

1 13 

32  RAN  ANTONIO  TX 

22.45 

0 

1 

24 

1 

61.09 

4.74 

32.92 

90. 7T. 

22.94 

2527 

143 

S3  NORWALK  CT 

22.20 

0 

3 

17 

0 

34.10 

2.66 

18.49 

55.  15 

40.04 

08 

38 

34  PURILANP  OR-HA 

21  .90 

0 

1 

23 

1 

54.80 

4.41 

30.61 

91.82 

23.85 

3500 

140 

S3  SALT  LAKE  CITY-flT.PCN 

21 .90 

0 

1 

25 

1 

52 . 1 4 

4.05 

20.  lO 

0 4.20 

25.90 

.3500 

1 40 

/ 
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CAPTIJITEP 

LRG 

MFD 

SNL 

NINI 

VOICE 

DATA 

VIDEO 

TOTAL 

CAT  rURFD 

NCTRO 

CITY 

NBPS 

CS 

FS 

ES 

ES 

NBPS 

M8T  5 

MBPS 

APTS 

PCT 

SO  HI 

SO  Nl 

S4  MEU  RRITAiM  CT 

21.60 

0 

4 

12 

0 

43.56 

3.38 

23 . 48 

70.42 

30.67 

119 

50 

37  NASIIVILLE-CRs^IPSnN  T 

21.15 

0 

1 

24 

2 

84.13 

6.53 

45.34 

136.00 

15.55 

3500 

140 

SB  NORTHEAST  PENNSTLVAN 

19.65 

0 

1 

22 

2 

80.39 

6.24 

43.33 

129.76 

15.12 

1951 

130 

3?  HARRISBURG  BA 

19.63 

0 

1 

22 

d. 

72.32 

5.61 

38.98 

116.90 

16.81 

1624 

117 

60  STANFORD  CT 

*9.20 

0 

3 

13 

0 

40.44 

3.14 

21  .00 

65. 3R 

29.37 

121 

SI 

61  ONAHA  NE-IA 

19.  AS 

0 

2 

17 

1 

60.79 

4.72 

32.76 

98.27 

19.39 

1537 

113 

62  LONG  BRANCH-ASmiRY  P 

10.75 

0 

0 

25 

1 

55.58 

4.31 

29.76 

89.85 

20.87 

476 

161 

63  BURLINGTON  NC 

18.75 

0 

0 

25 

1 

51.53 

4.00 

27.77 

83.31 

22.51 

428 

ISO 

64  RICHNONR  VA 

18.13 

0 

1 

20 

2 

80.50 

6.25 

43.39 

130.13 

13.95 

2145 

136 

63  ALBANY -SCHENCCTABY-T 

18.00 

0 

0 

24 

2 

81.00 

6.29 

43.66 

130.94 

13.75 

2624 

144 

'66  ■ PENNSYLVANIA 

18.00 

0 

0 

24 

0 

06.40 

7.40 

51.96 

155.83 

11.55 

7 

67  ANATC  r N-SANTA  ANA-GA 

17.25 

0 

0 

23 

1 

57.28 

4.44 

30.87 

92.60 

18.63 

782 

209 

6B  SAN  Jt.SE  CA 

17.25 

0 

0 

23 

1 

57. 12 

4.43 

30.79 

92.34 

18.68 

1300 

I7I 

6V  FORT  LAUDERDALE -HOLL 

17.25 

0 

0 

23 

1 

50.15 

3.09 

27.03 

01.06 

21.28 

1219 

202 

70  PCS  NOINES  lA 

16.50 

0 

0 

22 

1 

54.51 

4.23 

29.30 

08.12 

18.73 

1 136 

210 

71  HATCRBURY  CT 

16.50 

0 

0 

22 

0 

49.24 

3.82 

26.54 

79.60 

20.73 

257 

lOO 

72  PATERSON-CLIFTON  PAS 

16.05 

0 

2 

13 

0 

48.21 

3.74 

25.90 

77.93 

20.60 

192 

78 

73  JACKSONVlt.LC  FL 

15.90 

0 

1 

17 

1 

61 .56 

4.78 

33.18 

99.51 

15.98 

3199 

144 

74  BATON  ROUGE  LA 

13.90 

o 

1 

17 

1 

48.43 

3.76 

26.10 

78.28 

20.31 

1617 

117 

73  JACKSON  NS 

15.90 

0 

1 

17 

1 

46.38 

3.60 

25.00 

74.98 

21.21 

1651 

1 18 

76  ALLENTOMN-BCTHLEHCN- 

13.75 

o 

0 

21 

•> 

71.83 

5.57 

30.71 

116.12 

13.56 

1 ■•70 

102 

77  SACRANCNTO  CA 

13.75 

0 

0 

21 

1 

53.30 

4.14 

28.73 

86.16 

18.28 

3434 

141 

71  NEHPORT  NEWS-HANPTON 

13.75 

0 

o 

21 

I 

52.30 

4.06 

28.23 

84.67 

18.60 

638 

192 

79  AUSTIN  TX 

13.75 

o 

0 

21 

1 

50.00 

3.94 

27.38 

82.12 

19.18 

2766 

145 

80  WICHITA  KS 

13.75 

0 

0 

21 

! 

49.54 

3.84 

26.70 

80.09 

19.67 

24  48 

142 

81  RALCIOH-DURMAN  NC 

13.15 

0 

1 

16 

■ 

61 .66 

4.78 

33.23 

99.68 

15.20 

1553 

114 

82  ORLANDO  EL 

13.15 

0 

1 

16 

1 

49.20 

3.82 

26.56 

79.67 

19.02 

2528 

143 

83  WEST  PALN  BEACM-BOCA 

.5.15 

0 

1 

16 

1 

39.69 

3.08 

21.39 

64.16 

23.61 

2023 

132 

84  NASHUA  NH 

15.13 

0 

1 

16 

0 

36.82 

2.06 

19.05 

59.53 

25.45 

154 

64 

83  BROCKTON  NA 

15.15 

0 

1 

16 

o 

35.77 

2.78 

19.28 

57.82 

26.20 

137 

57 

86  • NEW  .ICRSCY 

15.00 

o 

0 

20 

0 

57.81 

4.49 

31.16 

93.46 

16.05 

3 

87  LOWELL  NA- NN 

13.00 

0 

0 

20 

0 

40.09 

3.11 

21.61 

64.01 

23.15 

179 

73 

88  NORFOLK-VIRGINIA  BCA 

14.25 

0 

0 

19 

2 

74.09 

5.75 

39.93 

119.77 

11.90 

1337 

341 

89  GRAND  RAPIDS  Nl 

14.25 

0 

0 

19 

69.79 

5.42 

37.62 

112.83 

12.63 

1420 

167 

90  LANSING-CAST  LANSING 

14.75 

0 

o 

19 

2 

67.88 

5.27 

36.58 

109.73 

12.99 

2277 

139 

91  roLUNBiA  sr 

T3.50 

0 

0 

10 

56.04 

4.41 

30.63 

91  .08 

14.67 

1465 

ISO 

92  LAHTtCNTL  HAVERHILL  N 

13.50 

0 

10 

0 

42.12 

3.27 

27.70 

68.08 

19.83 

305 

1 16 

93  FLINT  NI 

12.00 

0 

0 

16 

2 

55 . 05 

4.27 

29.67 

88.99 

13.  48 

1182 

206 

94  LITTLE  ROCK-NORTH  LI 

12.00 

0 

0 

16 

1 

31.17 

3.97 

27.58 

82.77 

14.51 

1487 

153 

93  WORCFSTFR  NA 

12.00 

0 

0 

16 

1 

49.76 

3.86 

26.82 

80.44 

14.92 

558 

170 

96  CHARI.es TON  NORTH  FliA 

12.00 

0 

0 

16 

1 

47.35 

3.67 

25.57 

76.54 

15.68 

2618 

144 

97  • VIRGINIA 

12.00 

o 

o 

16 

0 

62.11 

4.82 

33.47 

loo.4o 

1 T . 95 

5 

98  ELKHART  IN 

12.00 

0 

0 

16 

0 

43.07 

J.34 

23. 19 

69.55 

17.25 

468 

159 

99  r<ACIHC  HI 

12.00 

0 

o 

16 

0 

37.29 

2.09 

20. 10 

60.27 

17.91 

337 

125 

100  nREFT«SBOnO  HINS''ON-S 

11.25 

0 

0 

15 

2 

71.45 

5.54 

30.51 

1 15.50 

7.74 

3213 

144 

101  SYRACUSE  NY 

11.25 

0 

0 

15 

2 

67.99 

5.28 

3«.65 

107.92 

10.24 

2417 

142 

102  FORT  WAYNE  IN 

11.25 

0 

o 

15 

2 

62.12 

4.02 

33 . 48 

100.42 

11.20 

I. *50 

122 

103  KNOXVILLE  IN 

11.25 

0 

0 

IS 

1 

58.06 

4.57 

31.72 

95.  15 

11.02 

1630 

II.’ 

104  TRENTON  NJ 

11.25 

0 

0 

15 

1 

47.80 

3.71 

25.80 

77.39 

14.54 

220 

90 

103  NEW  BEDFORD  NA 

11.25 

0 

0 

15 

1 

41.08 

3.19 

22.14 

66.41 

16.94 

20* 

83 

106  ALBUUUEROUC  NH 

11.25 

0 

0 

IS 

1 

38.04 

3 01 

20.93 

62.78 

17.92 

3500 

140 

107  LAFAYETTE  LA 

11.75 

0 

0 

15 

1 

31.30 

2.43 

16.87 

50.60 

22.24 

263 

109 

108  FITaiBURO-LEONINSTCR 

11.25 

0 

0 

15 

0 

34. 7T 

2.6  V 

18.71 

56.11 

20.05 

167 

69 

109  HILNINOTON  PE -NJ 

10.50 

0 

0 

14 

2 

68.14 

5.29 

36.72 

110.15 

9.53 

1165 

208 

110  YORK  PA 

10.50 

0 

o 

14 

1 

56.90 

4.42 

30.71 

92.11 

11.40 

1435 

IAS 

CAPrilREP 

LRG 

HEP 

HRPS 

ES 

ES 

111 

vmsicsTOWN-yAnftEN  oii 

10. SO 

0 

0 

11? 

rtCAMNO  r-A 

10. SO 

0 

0 

113 

NAtitSON  yi 

10.  SO 

0 

0 

114 

GARr-IIAHMOND-EASr  CM 

10. SO 

0 

0 

IIS 

raucHKECPSiE  *»r 

TO. so 

0 

0 

116 

CIMmESTIM  kV 

10. SO 

0 

0 

117 

NEW  LONpn>4  NOnUlCM  C 

10.50 

0 

0 

ns 

LURAIH-ELTRIA  OH 

10. SO 

0 

0 

IIV 

VINELAND-HILLVILLE -P 

10. SO 

0 

0 

i?o 

ELHIRA  NV 

10. SO 

0 

0 

i:i 

PITTSriELP  HA 

10. so 

0 

0 

137 

GREEN  PAV  W1 

10. so 

0 

0 

133 

SAT  CITY  HI 

10. so 

0 

0 

134 

CANTON  OH 

V.7S 

0 

0 

13S 

I.ANCASTER  PA 

V.7S 

0 

0 

136 

SOUTH  KNP  IN 

V.7S 

0 

0 

137 

ERIE  PA 

V.73 

0 

o 

138 

ANN  ARSOR  PI 

V.75 

0 

0 

13» 

ATLANTIC  CITT  NJ 

V.7S 

0 

0 

130 

HANILTON-NIPPI  ETOWN 

V.75 

0 

0 

131 

COLUHSHS  OA-AL 

V.73 

0 

0 

133 

LINCOL.T  NE 

V.73 

0 

0 

133 

EL  PASO  TX 

V.7S 

6 

0 

134 

SARASOTA  FL 

V.75 

0 

0 

I3S 

ALTOONA  PA 

V.75 

0 

0 

136 

LAFAYETTE-llEST  LAFAY 

V.75 

0 

0 

137 

HAf-lFIELP  ON 

V.75 

0 

0 

:?*» 

ANPERSON  IN 

V.75 

0 

0 

13V 

HAGERSTOWN  HP 

V.7S 

A 

0 

140 

LA  CROSSE  HI 

V.75 

0 

0 

141 

LAWRENCE  KS 

V.75 

0 

0 

143 

GALVESTON-TEXAS  CITY 

V.75 

o 

0 

143 

STFUPENVILLE-HEIRTON 

V.OO 

0 

0 

144 

NEWARK  OH 

V.OO 

o 

0 

MS 

ROCKFORP  IL 

S.3S 

if 

0 

146 

GREENV I LLE -SPAR T ANSU 

B.3S 

n 

0 

147 

CMATTANOTTOA  TN-GA 

S.3S 

0 

o 

MS 

PEORIA  IL 

B.2S 

0 

0 

14V 

PAVE  NPORT -ROCK  ISLAN 

0.3S 

0 

0 

ISO 

SAGINAW  HI 

B.3S 

0 

o 

ISI 

FAYETTEVILLE  NC 

B.35 

0 

0 

IS3 

ham:iiester  nh 

B.35 

0 

0 

IS3 

RENTON  HARINJR  HI 

B.3S 

0 

0 

IS4 

• KENTUCKY 

B.?S 

0 

0 

IS5 

• HINNESOTA 

0.25 

o 

0 

IS6 

• NERRASKA 

B.3S 

o 

0 

IS7 

JOiWTSON  CITT-KINGSPO 

7.50 

0 

0 

IS8 

JOTSTSTOHN  PA 

7.50 

o 

o 

ISV 

EVANSVILLE  IN-KT 

7.50 

0 

0 

160 

ISJNTSVILLE  AL 

7.50 

0 

0 

161 

AUGUSTA  GA-  <TC 

7.50 

o 

0 

163 

CEPAR  RAT-IPS  lA 

7.50 

0 

o 

163 

HATERLOO-CEPAR  FALLS 

7.50 

0 

0 

164 

ROaCSTER  HN 

7.50 

0 

o 

16S 

1 

f 

7.50 

o 

0 

L_J  113 
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SHL 

HINI 

VOICE 

ItATA 

VIPFO 

TOTAI 

1 AT  Timrii 

METRO 

CITY 

FS 

ES 

HRPS 

HRPS 

HRFS 

HPTS 

PCT 

SO  HI 

SO  HI 

14 

56.  B? 

4.41 

30.63 

VI  .06 

11.43 

1033 

316 

14 

3 

56. 3a 

4.37 

30.33 

V0.V7 

11.54 

067 

215 

14 

"» 

5S.BV 

4.14 

30.13 

VO.  35 

11.67 

1 ive 

204 

14 

3 

55.  B4 

4.33 

30.10 

VO. 27 

11.63 

V37 

217 

14 

55.01 

4.37 

3V.  AS 

00.  V3 

t 1.01 

013 

212 

14 

3 

53.50 

4.15 

38.04 

06.4V 

12.14 

1355 

197 

14 

i 

47.33 

3.67 

25.50 

76.50 

13.73 

47B 

162 

14 

0 

4S.6V 

3.55 

34.63 

73.86 

14.23 

4V5 

166 

14 

0 

43.60 

3.38 

33.50  , 

70.4  V 

14.  VO 

500 

167 

14 

0 

43.4V 

3.30 

22.  VO 

68.  AV 

15. 7V 

415 

147 

14 

0 

41.66 

3.33 

32.46 

67.35 

15.5V 

713 

BS 

14 

0 

3B.76 

3.01 

70.8  V 

62. 65 

16.76 

524 

177 

14 

0 

38.34 

3.  V7 

30.61 

61 .07 

16. VV 

447 

155 

13 

n 

54.6  V 

4.34 

3V.4B 

BO.  41 

11.03 

V65 

717 

13 

3 

53.70 

4.17 

30. V4 

86.81 

11.23 

946 

717 

13 

2 

53.60 

4.17 

20. V3 

86.77 

11.34 

909 

216 

13 

3 

53.36 

4.06 

28.72 

04.65 

1 1 .52 

013 

212 

13 

3 

51.34 

3.VB 

27.67 

07.04 

11.77 

71* 

702 

13 

1 

47. <6 

3.66 

25.47 

76.24 

12.7V 

56V 

181 

13 

1 

45.11 

3.50 

24.31 

72.  V? 

13.37 

471 

160 

13 

1 

40.34 

_.  13 

21.74 

65.27 

I4.V5 

IlOO 

213 

13 

1 

3V.  13 

3.04 

21.0V 

63.76 

15.41 

B45 

214 

13 

1 

34.51 

3.6B 

10.60 

55.70 

17.48 

1057 

215 

13 

1 

10.  OS 

3.33 

16.21 

48.63 

20.05 

507 

104 

13 

0 

43.7V 

3.40 

23.60 

70.00 

13.77 

530 

1/3 

13 

0 

43.61 

3.38 

21.50 

70. 4 V 

13.03 

500 

167 

13 

0 

43.30 

3.37 

33.38 

70.13 

T 3.  VO 

476 

166 

13 

0 

41. 3B 

3.70 

22.. 25 

66.73 

1 ■ . 6 1 

453 

156 

13 

0 

40.30 

3.13 

21.77 

65.14 

14.97 

457 

157 

13 

0 

33.50 

2.52 

17.52 

52.54 

10.56 

451 

155 

13 

0 

38.  BV 

2.24 

15.57 

46.70 

20.80 

471 

160 

13 

0 

37. OB 

2.  16 

15.03 

45.07 

31.63 

3W 

147 

1? 

0 

44.10 

3.43 

73.77 

71.30 

12.63 

583 

IB3 

1? 

0 

43.  IS 

3.77 

22 . 73 

60.  M 

13.21 

ABA 

IVV 

11 

3 

50.36 

3. VI 

27.14 

01.41 

10.13 

003 

711 

11 

1 

56.00 

4.35 

30.33 

70.66 

V.IO 

2115 

135 

1 1 

1 

54.0V 

4.36 

2V.58 

88.  73 

9.30 

7107 

135 

1 1 

1 

54.06 

4.1V 

2V.M 

87. 3V 

V.44 

1803 

125 

11 

1 

4V.3I 

3.03 

24.57 

79,70 

10.35 

1704 

171 

11 

1 

45. 40 

3.53 

34.51 

73.51 

11.23 

014 

212 

11 

1 

43.67 

3.3  V 

23.54 

70.;;v 

11.67 

654 

174 

1 1 

1 

41.7V 

3.34 

22.53 

67. 5r. 

12.31 

258 

101 

1 • 

1 

3V.53 

3.07 

21.30 

63.  VO 

13.91 

580 

10.1 

11 

0 

53.56 

4.00 

28.33 

04. V7 

7.71 

4 

11 

0 

4V.46 

3.84 

26.66 

7V.V6 

10.33 

7 

II 

0 

30.04 

3.33 

16.  IV 

40.56 

16.9V 

10 

54.37 

4.32 

3V.30 

87. 8V 

8.53 

7866 

146 

13 

I 

4V.V1 

3.87 

26.  VO 

00.6V 

V.3V 

1770 

123 

10 

1 

4B.ll 

3.73 

25.  V3 

77.77 

V.A4 

1975 

131 

10 

1 

46.51 

3.61 

25.07 

75.10 

V.VO 

1917 

177 

10 

1 

45.0V 

3.56 

74.73 

74.10 

10. 1 1 

1700 

120 

10 

1 

40.36 

3.13 

71.75 

65.74 

1 1 .50 

717 

303 

10 

1 

34.  VV 

2.72 

18.06 

56 .57 

13.76 

568 

180 

10 

1 

34.16 

7.65 

IB. 41 

55.33 

13.50 

656 

175 

10 

1 

33.05 

3.63 

18.74 

54.77 

13.71 

All 

108 

?3  . 
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“!  r7 

• 

« « 

• 4 

« 1 

n 

999  SHARE D/UNSHARED 

CAPTURED 

LRG 

MFD 

BML 

MINI 

vnicE 

DATA 

VIDEO 

TOTAL 

MBPS 

ES 

ES 

ES 

ES 

MBPS 

MBPS 

MBPS 

MBPS 

DAYTONA  OCACII  FL 

7.30 

0 

0 

10 

1 

3J.00 

2.56 

17.79 

53 . 35 

1.'./ 

GADODEN  AL 

7.30 

0 

0 

10 

1 

32.63 

2.53 

17.59 

52.75 

1«R 

NON<;OE  LA 

7.50 

0 

0 

10 

1 

32.56 

2.53 

17.55 

52.64 

16V 

MEL BOURNE -TITUSVILLE 

7.30 

0 

0 

10 

1 

32.50 

2.52 

17.52 

52.54 

170 

LUBBUCK  TX 

7.30 

0 

0 

10 

1 

32.34 

2.51 

17.43 

52.27 

171 

ALBANY  OA 

7.30 

O 

0 

10 

1 

32.05 

2.49 

17.27 

51.81 

172 

SIOUX  FALLS  SB 

7.50 

0 

0 

10 

1 

30.04 

2.33 

16.19 

40.56 

173 

FORT  MYERS  FL 

7.50 

0 

0 

10 

1 

29.05 

2.25 

15.66 

46.96 

176 

■ MARYLAND 

7.30 

0 

0 

10 

0 

54.51 

4.23 

29.38 

80.13 

173 

* OKLAHOMA 

7.50 

0 

0 

10 

0 

28.19 

2.19 

15.20 

45.58 

176 

* SOUTH  DAKOTA 

7.50 

0 

0 

10 

0 

22.81 

1.77 

12.30 

36.80 

177 

■ NORTH  DAKOTA 

7.50 

0 

0 

10 

0 

22.11 

1.72 

11.92 

35.75 

170 

LIMA  OH 

6.73 

0 

0 

9 

2 

48.50 

3.76 

26.1  '. 

78.40 

179 

BINGHAMTON  NY-PA 

6.75 

0 

0 

9 

1 

51. in 

3.97 

27.58 

02.74 

ISO 

HUNT INOTON -ASHLAND  U 

6.73 

0 

0 

9 

1 

48.09 

3.73 

75.92 

77.73 

101 

KENOSHA  HI 

6.75 

0 

0 

9 

1 

34.08 

2.64 

10.37 

55.09 

102 

■ TENNESSEE 

6.75 

0 

0 

9 

0 

51.11 

3.97 

27.54 

82.62 

103 

GLENS  FALLS  NY 

6.75 

0 

0 

9 

0 

38.98 

3.02 

21.01 

63.02 

104 

DANBURY  CT 

6.75 

0 

0 

9 

0 

35.04 

2.72 

10.89 

56.64 

103 

MUNCIE  IN 

6.00 

0 

0 

B 

2 

42.44 

3.29 

22.87 

68.60 

106 

TERRE  HAUTE  IN 

6.00 

0 

0 

B 

1 

43.39 

3.37 

23.38 

70.14 

107 

SHREVEPORT  LA 

6.00 

0 

0 

a 

1 

43.26 

3.36 

23.32 

69.93 

100 

MONTGOMERY  AL 

6.00 

0 

0 

8 

1 

42.06 

3.26 

22.67 

60.00 

107 

BLOOMINGTON  IN 

6.00 

0 

0 

O 

1 

39 . no 

3.09 

21.45 

64.34 

190 

PORTLAND  ME 

6.00 

0 

0 

e 

1 

37.70 

2.93 

20.36 

61.07 

191 

TOPEKA  KS 

6.00 

0 

0 

0 

1 

37.40 

2.91 

20.20 

60.59 

192 

■ MISSOURI 

6.00 

0 

0 

8 

0 

60.36 

4.68  . 

32.53 

97.58 

193 

• CALIFORNIA 

6.00 

0 

0 

8 

0 

41.72 

3.24 

22.49 

67.45 

194 

• TEXAS 

6.00 

0 

0 

8 

0 

40.22 

3.12 

21.68 

65.02 

195 

• MISSISSIPPI 

6.00 

0 

0 

8 

0 

35.32 

2.74 

19.03 

57.09 

196 

SHEBOYGAN  HI 

6.00 

0 

0 

8 

0 

35.23 

2.73 

18.99 

56.95 

197 

• FLORIDA 

6.00 

0 

0 

0 

0 

33.74 

2.62 

10.10 

54.54 

190 

• KANSAS 

6.00 

0 

0 

8 

0 

32.70 

2.54 

17.62 

52.06 

199 

LEUISTON-AUBURN  ME 

6.00 

0 

0 

8 

0 

30.32 

2.35 

16.34 

49.02 

200 

RIVCRSIDE-SAN  BERNAR 

5.25 

0 

0 

7 

I 

43.40 

3.37 

73.39 

70.16 

201 

MOBILE  AL 

5.25 

0 

o 

7 

1 

43.01 

3.34 

23.18 

69 . 52 

202 

LAS  VEGAS  NV 

5.25 

0 

0 

7 

1 

40.82 

3.17 

22.00 

65.97 

203 

DULUTH-SUPERIOR  MN-H 

5.23 

0 

0 

7 

1 

40.11 

3.11 

21.67 

64.04 

204 

BEAUMONT -PORT  ARTHUR 

5.25 

0 

0 

7 

1 

36.93 

2.87 

19.90 

59.70 

203 

PENSACOLA  FL 

5.25 

0 

0 

7 

1 

36.56 

2.84 

19.71 

59.11 

206 

FRESNO  CA 

5.25 

0 

0 

7 

1 

36.17 

2.81 

19.49 

58».47 

207 

TUCSON  AZ 

5.25 

0 

0 

7 

1 

36.03 

2.80 

19.42 

50.24 

200 

FAYETTEVILLE-SPRINOD 

5.23 

o 

0 

7 

1 

33.99 

2.64 

18.32 

54.94 

209 

COLORADO  SPRINGS  CO 

5.25 

0 

0 

7 

1 

33 . .iij 

2.60 

18.00 

04.24 

210 

EAU  CLAIRE  HI 

5.25 

0 

0 

7 

1 

33.04 

2.56 

17.81 

53.41 

211 

HAUSAU  HI 

3.25 

0 

0 

7 

1 

32.65 

2.53 

17.60 

52.70 

212 

CORPUS  CHRIST I TX 

5.25 

0 

0 

7 

1 

32.45 

2.52 

17.49 

52 . 45 

213 

LiHCELAND-HINTER  HAVE 

5.25 

0 

0 

7 

1 

31.93 

2.48 

17.21 

51.62 

214 

AMARILLO  TX 

5.25 

0 

0 

7 

1 

30.62 

2.38 

16.50 

49.50 

213 

BILOXI -GULFPORT  MS 

5.25 

0 

0 

7 

1 

29.95 

7.32 

16.14 

40.42 

216 

SPOKANE  HA 

5.25 

0 

0 

7 

1 

28.15 

2.18 

15.17 

45.50 

217 

TACOMA  HA 

5.25 

0 

0 

7 

1 

27.75 

2.15 

14.96 

4 4.86 

210 

MCALLEN -PHARR-EDINBU 

5.25 

0 

0 

7 

1 

27.04 

2.10 

14.50 

43.72 

219 

• UTAH 

5.25 

0 

0 

7 

0 

20.65 

1 .60 

11.13 

33.39 

220 

• MONTANA 

5.25 

0 

0 

7 

0 

18.77 

1.46 

10.11 

30.33 

CAPTURED 

METRO 

CITY 

PCT 

SU  MI 

58  MI 

14.06 

1062 

215 

14.22 

555 

178 

14.25 

630 

197 

14.27 

1011 

716 

14.35 

893 

716 

14.48 

678 

190 

15.44 

813 

212 

15.97 

785 

709 

0.51 

S 

16.46 

3 

20.34 

2 

20.98 

2 

8.61 

1705 

121 

0.16 

2071 

134 

0.60 

1756 

123 

12.25 

272 

105 

8.17 

4 

10.71 

1723 

121 

11.92 

255 

100 

0.75 

396 

142 

0.55 

1497 

ISO 

8.58 

2363 

141 

0.02 

2013 

132 

7.33 

386 

139 

9.82 

367 

134 

9.90 

1764 

123 

6.15 

7 

8.90 

5 

9.23 

4 

10.51 

5 

10.54 

1776 

124 

11.00 

5 

11.35 

5 

12.24 

102 

96 

7.  40 

3500 

140 

7.55 

2810 

146 

7.96 

3500 

140 

0. 10 

3500 

140 

8.79 

2207 

137 

8.08 

1697 

120 

8.98 

3500 

140 

9.01 

3500 

140 

9.56 

1809 

125 

7.68 

2710 

145 

9.83 

1665 

117 

9.95 

1506 

115 

10.01 

1526 

113 

10.17 

1850 

127 

10.61 

1812 

175 

10.04 

ISIS 

112 

11.54 

1750 

173 

11.70 

1676 

119 

12.01 

1543 

113 

15.77 

3 

17.31 

*5 
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CAPTURED 

LRG 

MED 

SMI. 

MINI 

VOICE 

DATA 

VIDEO 

TOIAL 

CAPTURED 

METRO 

CMY 

MDPS 

ES 

ES 

ES 

ES 

MPPS 

MPPS 

MPPS 

MPPS 

PCT 

Sll  MI 

SU  MI 

231 

UTICA-ROME  NT 

4.50 

0 

0 

6 

1 

47.13 

3.66 

25.40 

76.17 

5.71 

2650 

145 

222 

APPLE TON -OSHKOSH  HI 

4.50 

O 

o 

A 

1 

41.60 

3.23 

27.42 

67.25 

6.67 

1404 

172 

223 

FORT  SMITH  AR-OK 

4.50 

0 

0 

6 

1 

37.70 

2.73 

20.32 

60.75 

7.38 

3377 

142 

224 

KILLEEN-TEMTLE  TX 

4.50 

0 

0 

6 

1 

31.44 

2.44 

16.75 

50 . 03 

0.85 

2070 

134 

225 

ALEXANliRIA  LA 

4.50 

0 

0 

6 

1 

30.  ?B 

2.40 

16.67 

50.07 

8.77 

1700 

131 

226 

UlCMITA  FALLS  TX 

4.50 

0 

o 

6 

1 

30.44 

2.36 

16.41 

47.21 

7.14 

1713 

121 

227 

FAROO-MOORHEAI*  MD-MN 

4.50 

0 

0 

6 

1 

27.03 

2.25 

15.65 

46.73 

7.57 

2774 

146 

228 

R 

> 

r 

4.50 

0 

0 

6 

1 

20.3? 

2.20 

15.30 

45.70 

7.80 

157  V 

116 

229 

• OHIO 

4.50 

0 

0 

6 

0 

6?. 8? 

5.42 

37.67 

112.70 

3.78 

7 

230 

• ILLINOIS 

4.50 

0 

0 

6 

0 

47.36 

3.67 

25.52 

76.56 

5.80 

6 

231 

• MASSACHUSETTS 

4.50 

0 

0 

6 

O 

46.78 

3.63 

75.21 

75.62 

5.75 

4 

232 

• IOWA 

4.50 

0 

0 

6 

0 

38.27 

2.77 

20.63 

61.06 

7.27 

4 

233 

PAKCRSnELP  CA 

4.50 

0 

0 

6 

0 

34.26 

2.66 

10.46 

55.30 

8.13 

3500 

140 

234 

SANTA  8AR8ARA-5ANTA 

4.50 

0 

0 

6 

0 

31.7? 

2.48 

17.24 

51.71 

0.70 

2737 

145 

235 

MOOESTO  CA 

4.50 

0 

0 

6 

0 

27.70 

2.16 

14.77 

44.70 

10.02 

1511 

112 

236 

ROANOKE  VA 

3.75 

0 

0 

5 

2 

46.76 

3.63 

25.20 

75.57 

4.76 

1107 

205 

237 

LTNCHRURO  VA 

3.75 

0 

0 

5 

1 

41.07 

3.25 

22.56 

67.60 

5.54 

1360 

177 

238 

MACON  OA 

3.75 

0 

0 

5 

1 

3?.  73 

3.10 

21.52 

64.55 

5.01 

1400 

173 

23» 

SPRINGFIELD  MO 

3.75 

0 

0 

5 

1 

30.63 

3.00 

20.82 

62.44 

6.01 

1244 

177 

240 

SAVANNAH  OA 

3.75 

0 

0 

5 

1 

37.78 

2.75 

20.47 

61.37 

6.11 

1360 

177 

241 

TALLAHASSEE  FL 

3.75 

o 

0 

5 

1 

35.10 

2.73 

10.76 

56.87 

6.57 

1271 

175 

242 

TUSCALOOSA  AL 

3.75 

0 

0 

5 

1 

33.75 

2.62 

10.17 

54.55 

6.87 

1333 

185 

243 

TEXARKANA  TX-AR 

3.75 

0 

0 

5 

1 

30.75 

2.40 

16.60 

50.04 

7.47 

2000 

131 

244 

ST  CLOUD  MN 

3.75 

0 

0 

5 

1 

27.10 

7.26 

15.67 

47.05 

7.77 

2175 

136 

245 

ADILENE  TX 

3.75 

0 

0 

5 

20.45 

2.21 

15.34 

46.00 

0.15 

2724 

145 

246 

OXNARD-SIMI  VALLEV-V 

3.75 

o 

0 

5 

1 

27.01 

7.10 

14.56 

43.66 

8.57 

1064 

127 

247 

PUFRLO  CO 

3.75 

0 

0 

5 

1 

25.70 

2.00 

13.07 

41.67 

7.00 

2405 

141 

248 

SAN  ANGELO  TX 

3.75 

0 

0 

5 

1 

24.67 

1 .72 

13.30 

37.71 

7.40 

1500 

150 

24? 

FORT  COLLINS  CO 

3.75 

0 

0 

5 

1 

24.62 

1 .71 

13.27 

37.00 

7.42 

2610 

144 

250 

GRAND  FORKS  NP-MN 

3.75 

0 

0 

5 

1 

24.44 

1 .70 

13.17 

37.51 

7.47 

3451 

141 

251 

GREELEY  CO 

3.75 

0 

0 

5 

1 

23.75 

1.06 

12.71 

30.71 

7.67 

3500 

140 

252 

PROVO-OREM  UT 

3.75 

0 

0 

S 

1 

23.73 

1.06 

12.70 

30.60 

7.70 

2014 

132 

253 

DILLINGS  MT 

3.75 

0 

0 

r 

1 

22.74 

1.76 

12.25 

36.75 

10.20 

2642 

145 

254 

• INDIANA 

3.75 

0 

0 

5 

0 

45.10 

3.50 

24.31 

72.70 

5.14 

5 

255 

FALL  RIVER  MA-RI 

3.75 

0 

0 

5 

0 

37.45 

2.71 

20.10 

60.53 

6.17 

1775 

131 

256 

* GEORGIA 

3.75 

0 

0 

5 

0 

34.47 

2.67 

10.50 

55.72 

6.73 

5 

257 

RENO  NV 

3.75 

0 

0 

5 

0 

20.24 

7.17 

15.22 

45.65 

0.22 

350C 

140 

258 

SANTA  ROSA  CA 

3.75 

0 

0 

5 

0 

24.00 

1.72 

13.36 

40.00 

7.36 

1604 

1 16 

25? 

EUOENE-SPRINOPICLD  0 

3.75 

0 

0 

5 

0 

24.50 

1.71 

13.25 

37.74 

7.44 

3500 

140 

260 

1 ARE  DO  TX 

3.75 

0 

0 

5 

0 

72.77 

1.77 

12.27 

36.01 

10.  17 

3306 

143 

261 

VALLEJO -FAIRFIELD-NA 

3.73 

0 

0 

5 

0 

22.65 

1 .76 

12.21 

36.63 

10.24 

1611 

117 

262 

DISMARK  ND 

3.75 

0 

0 

5 

0 

22.53 

1 .75 

12.14 

36.42 

10.30 

3500 

140 

263 

SALEM  OR 

3.75 

0 

0 

5 

0 

22.11 

1.72 

11.72 

35 . 74 

10.47 

1702 

128 

364 

CASPER  MY 

3.75 

0 

0 

5 

0 

21.74 

1.70 

11.03 

35.47 

10.57 

3500 

140 

265 

LAS  CRUCES  HH 

3.75 

0 

0 

5 

0 

21.57 

1.67 

11.60 

34.77 

10.70 

3500 

140 

266 

YAKIMA  UA 

3.75 

0 

0 

5 

0 

21 .711 

1 .65 

11.47 

34.41 

10.70 

3500 

140 

267 

GREAT  FALLS  NT 

3.75 

0 

0 

5 

0 

20.10 

1 .56 

10.03 

32.40 

11.54 

2661 

145 

268 

NCUDRGH-MIDDLETOHN  N 

3.00 

0 

0 

4 

7 

46.06 

3.64 

25.26 

75.75 

3.76 

033 

213 

26? 

WILLIAMSPORT  PA 

3.00 

0 

0 

4 

1 

45.76 

3 . 55 

24.66 

73 . 70 

4.06 

1215 

202 

270 

PARKERSDURO-MARIETTA 

3.00 

0 

0 

4 

1 

43.50 

3.38 

23.44 

7C.32 

4.27 

1214 

177 

271 

CHARI.OTTESVILLF  VA 

3.00 

0 

0 

4 

1 

41.13 

3.17 

22.17 

66.  17 

1.51 

1171 

205 

272 

SHARON  PA 

3.00 

0 

0 

4 

1 

40.14 

3.11 

21  .63 

64.07 

4.62 

670 

17.’ 

273 

• CONNECT ICU1 

3.00 

0 

0 

4 

0 

47.47 

3.30 

72.07 

60 . 66 

4.37 

4 

274 

• WISCONSIN 

3.00 

0 

0 

4 

0 

35.20 

2.73 

10.77 

56.71 

5.27 

4 

275 

• ALADAMA 

3.00 

0 

0 

4 

0 

31.75 

2.40 

17.22 

51  .65 

5.01 

4 
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J-21 


CAPTURED 

LR6 

MBPS 

ES 

?7A  • SOUTH  CAROLINA 

3.00 

0 

277  • ARKANSAS 

3.00 

0 

270  ■ LOUISIANA 

3.00 

0 

279  • OREGON 

3.00 

0 

200  « COLORADO 

3.00 

0 

201  • NEU  MEXICO 

3.00 

0 

202  • ARIZONA 

3.00 

0 

203  * UASHINOrON 

3.00 

0 

204  KALAHAZOO-TORTAOE  HI 

2.25 

0 

2R5  SrRINOFIELD  It 

2.25 

0 

206  CHAHrAIGN-UROANA-RAN 

2.25 

0 

207  OATTLE  CREEK  MI 

2.25 

0 

200  JACKSON  MI 

2.25 

0 

209  WHEEL 1 NO  HV-OH 

2.25 

0 

290  STATE  COLLEGE  PA 

2.25 

0 

291  CUMOCRLANP  MU-UV 

2.25 

0 

292  HUSKEGON-NORTON  SHOR 

2.25 

0 

293  KOKOMO  IN 

2.25 

0 

294  HECATUR  IL 

2.25 

0 

295  ASHEVILLE  NC 

2.25 

0 

296  SAL I SOURT -CONCORD  NC 

2.25 

0 

297  DLOOMINOTON-NORMAL  I 

2.25 

0 

290  JANESVILLE-DELIOT  HI 

2.25 

0 

299  HICKORY  NC 

2.25 

0 

300  CLARKSVILLE-HOPKINSV 

2.25 

0 

301  OWENSBORO  KV 

2.25 

0 

302  DUBUQUE  I A 

2.25 

0 

303  BURLINGTON  VT 

2.25 

0 

304  LEXINGTON-FAVETTE  KV 

1.50 

0 

305  SPRINGFIELD  OH 

1.50 

0 

306  PETERSBURG-COLONIAL 

1.50 

0 

307  ANDERSON  SC 

1.50 

0 

300  ATHENS  GE 

1 .50 

0 

309  KANKAKEE  IL 

1 .50 

0 

310  FLORENCE  AL 

1 .50 

0 

311  rORENCE  SC 

1 .50 

0 

312  WILMINGTON  NC 

1 .50 

0 

313  ROCK  HILL  SC 

1 .50 

0 

314  JACKSONVILLE  NC 

1.50 

o 

315  COLUMBIA  MO 

1.50 

0 

316  IOWA  CITY  IH 

1.50 

0 

317  JOPLIN  MO 

1.50 

0 

310  WACn  IX 

1.50 

0 

319  GAINESVILLE  FL 

1.50 

0 

320  TYLER  TX 

1.50 

0 

321  LONOVIEH  TX 

1.50 

0 

322  ST  JOSEPH  MO 

1.50 

0 

323  SIOUX  CITY  NE-IA 

1 .50 

0 

324  LAKE  CHARLES  LA 

1.50 

0 

325  PINE  BLUFF  AR 

1.50 

0 

326  PORTSMOUTH-POVER-ROC 

1 .50 

0 

327  LAWTON  OK 

1 .50 

0 

328  PASCAGOULA -MOSS  POIN 

1 .50 

0 

329  FORT  WALTON  BEACH  FL 

1.50 

0 

330  PANAMA  CITY  FL 

1.50 

0 

i 


.999  sMARC  p/un;;mared 


MED 

SML 

MINI 

VOICE 

DATA 

VIDEO 

total 

CAPTURED 

ML  TOO 

CITY 

ES 

ES 

ES 

MBPS 

MBPS 

MBPS 

MBPS 

PCT 

SO  MI 

SO  MI 

0 

4 

0 

3 ).dS 

2.37 

16.63 

49.07 

6.07 

5 

0 

4 

0 

30.05 

2.33 

16.20 

40.59 

6.17 

4 

0 

4 

0 

29.59 

7.30 

15.95 

47.04 

6.77 

4 

0 

4 

0 

24.05 

1.93 

13.37 

40.17 

7.47 

4 

0 

4 

0 

24.27 

l.DO 

13.05 

37.15 

7.66 

4 

0 

4 

0 

21 .39 

1.66 

11.53 

34.50 

0.60 

5 

0 

4 

0 

20.03 

1.62 

11.73 

33.67 

0.71 

3 

0 

4 

0 

19.17 

1.49 

10.33 

30.70 

7.60 

3 

0 

3 

2 

50.47 

3.92 

27.20 

01 .59 

7.76 

1165 

200 

0 

3 

2 

46.32 

3.57 

74.76 

74.07 

3.01 

1170 

205 

0 

3 

•5 

4. 

45.14 

3.50 

24.33 

72.97 

3.00 

lOOO 

217 

0 

3 

2 

44.45 

3.45 

23.76 

71.06 

3.13 

1763 

196 

0 

3 

43.00 

3.34 

23.10 

69.51 

3.24 

670 

200 

0 

3 

1 

43.03 

3.40 

23.67 

70 . 06 

3.10 

744 

217 

0 

3 

1 

43.01 

3.40 

23.61 

70.01 

3.10 

1115 

212 

0 

3 

1 

42.65 

3.31 

27.97 

60.94 

3.26 

75H 

707 

0 

3 

1 

42.33 

3.70 

22.01 

68.43 

3.27 

1037 

216 

0 

3 

1 

40.51 

3.14 

21.03 

65.40 

3.44 

554 

170 

0 

3 

1 

40.20 

3.12 

21.67 

64.79 

3.46 

570 

182 

0 

3 

1 

40.15 

3.12 

21 .64 

64.90 

3.47 

1107 

212 

0 

3 

I 

39.77 

3.07 

21.44 

64.30 

3.50 

1250 

197 

c 

3 

1 

30.52 

2.99 

20.76 

62.27 

3.61 

1173 

707 

0 

3 

1 

38.17 

2.96 

70.57 

61.70 

3.65 

721 

703 

0 

3 

1 

37.40 

2.90 

20.16 

60.46 

3.72 

653 

174 

0 

3 

1 

37.33 

2.90 

70.12 

60.35 

3.73 

1264 

196 

0 

3 

1' 

36.45 

2.03 

19.65 

58.93 

3.02 

462 

ISO 

0 

3 

1 

35.61 

2.76 

19.19 

57.56 

3.91 

612 

180 

0 

3 

1 

34.43 

2.67 

10.55 

55.65 

4.04 

417 

147 

0 

2 

2 

53.06 

4.12 

20.57 

05.77 

1.75 

1473 

200 

0 

2 

2 

43.32 

3.36 

23.35 

70.03 

2.14 

034 

213 

0 

2 

1 

38.02 

3.01 

20.97 

62.75 

2.39 

noo 

21  t 

0 

2 

1 

36.54 

2.04 

19.70 

59.07 

2.54 

749 

206 

0 

2 

1 

35.72 

2.77 

19.25 

57.75 

7.60 

779 

717 

0 

2 

1 

35.27 

2.74 

17.01 

57.01 

2.63 

670 

190 

0 

2 

1 

34.09 

2.71 

10.01 

56.41 

2.66 

1250 

197 

0 

2 

1 

34.24 

2.66 

10.45 

55.35 

2.71 

005 

21 1 

0 

2 

1 

34.04 

2.64 

10.35 

55 . 03 

2.73 

1040 

216 

0 

2 

1 

33.02 

2.62 

18.23 

54.67 

2.74 

604 

199 

o 

2 

1 

33.27 

2.50 

17.93 

53 . 77 

2.77 

765 

708 

0 

2 

1 

33.02 

2.56 

17.79 

53.37 

2.01 

60S 

177 

0 

2 

1 

32.99 

2.56 

17.70 

53.33 

2.01 

619 

107 

0 

1 

32.35 

7.51 

17.44 

57  .*30 

2.07 

1271 

175 

0 

2 

1 

37. 12 

2.49 

17.31 

51.97 

7.09 

1000 

217 

0 

1 

31.90 

2.40 

17.24 

51.71 

2.90 

916 

216 

0 

1 

31.71 

2.42 

16.07 

50.45 

7.97 

734 

717 

0 

2 

1 

31.12 

7.41 

16.77 

50.31 

2.70 

1175 

207 

0 

2 

1 

30.63 

2.30 

16.51 

49.51 

3.03 

040 

213 

0 

1 

30.50 

2.37 

16.40 

47.43 

3.03 

1126 

211 

0 

2 

1 

30.57 

7.37 

16.47 

47.41 

3.04 

1 1 05 

212 

0 

1 

30.00 

2.33 

16.21 

40.63 

3.00 

073 

215 

0 

2 

1 

77.96 

7.32 

16.15 

40.44 

3.10 

476 

166 

0 

2 

1 

29 . 25 

2.27 

15.76 

47.20 

3.17 

1004 

214 

0 

T 

1 

27.00 

2.25 

15.63 

46.  R7 

3.20 

736 

205 

0 

2 

1 

20.97 

7.25 

15.61 

46.03 

3.70 

944 

717 

o 

2 

1 

20.30 

•^.20 

15.75 

45 . 74 

3.20 

747 

206 
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P 


CAPTURED 

LRG 

HF.D 

SML 

HlHI 

VOICE 

DATA 

VIDEO 

TOTAL 

i;ArTur<ED 

METRO 

CITY 

HPrs 

ES 

ES 

ES 

EG 

HPPS 

Hprs 

Aprs 

MDTT. 

rcT 

SO  MI 

SO  MI 

331  PfiYAN -COLLEGE  STATIO 

1.50 

0 

0 

2 

1 

27.76 

2.  15 

14.96 

44.07 

3.34 

505 

103 

332  ENIP  OK 

1 .50 

0 

0 

2 

1 

27.00 

2. 10 

14.55 

43.65 

3.44 

1054 

215 

333  SHERHAN-tiENISON  TX 

1 .50 

0 

0 

2 

1 

27.00 

2.07 

14.55 

43.64 

3.44 

740 

717 

334  POAPENTON  EL 

1.50 

0 

0 

•ji 

1 

26.90 

2.09 

14.50 

43.40 

3.45 

739 

205 

335  PANGOR  HE 

1 .50 

0 

0 

2 

1 

26.04 

2.00 

14.47 

43.37 

3.46 

350 

127 

33A  STOCKTON  CA 

1 .50 

0 

0 

2 

1 

26.23 

2.04 

14.14 

42.40 

3.54 

1412 

170 

337  OPES5A  TX 

1 .50 

0 

0 

2 

1 

25.56 

1.90 

13.78 

41.33 

3.63 

907 

216 

33B  NIPLANP  TX 

1.50 

0 

0 

2 

1 

25.35 

1.97 

13.66 

40.90 

3 . 66 

939 

217 

339  POISE  CITY  IP 

1.50 

0 

0 

2 

1 

24.76 

1.92 

13.34 

40.02 

3.75 

1043 

216 

340  VICTORIA  TX 

1.50 

0 

0 

2 

1 

24.53 

1.70 

13.:; 

37.66 

3.78 

072 

216 

341  BROWNSVILLE -HAKL INGE 

1 .50 

0 

0 

2 

1 

23.74 

1.04 

12.  !• 

38.30 

3.91 

896 

216 

342  SANTA  CRUZ  CA 

1.50 

0 

0 

2 

1 

22.49 

1.75 

12.  t2 

36.36 

4.13 

440 

153 

343  PRENERTON  UA 

1.50 

0 

0 

2 

1 

10.66 

1.45 

10.05 

30.16 

4.97 

393 

141 

344  DANVILLE  VA 

1.50 

0 

0 

2 

0 

36.30 

2.02 

17.61 

50.01 

2.55 

1010 

216 

345  VISALIA-TULARE-rORTE 

1.50 

0 

0 

2 

0 

27.09 

2.16 

15.03 

45.09 

3.33 

3500 

140 

346  SALINAS-SEASIPE-NONT 

1.50 

0 

0 

2 

0 

26.44 

2.05 

14.25 

42.74 

3.51 

3324 

143 

347  CHICO  CA 

1.50 

0 

0 

2 

0 

22.72 

1.70 

12.35 

37.05 

4.05 

1645 

no 

348  YUPA  CITY  CA 

1.50 

0 

0 

2 

0 

21.04 

1.69 

11.77 

35.30 

4.25 

1776 

124 

349  REDDING  CA 

1 .50 

0 

0 

2 

0 

20.90 

1 .63 

11.30 

33.91 

4.42 

3500 

140 

350  RICHLANP-KENNEHICK  W 

1.50 

0 

0 

2 

0 

20.52 

1.59 

11.06 

33.17 

4.52 

2975 

146 

351  NEPEORD  OR 

1.50 

0 

0 

2 

0 

20.31 

1.50 

10.75 

32.04 

4.57 

2012 

146 

352  PELLINGHAN  HA 

1 .50 

0 

0 

2 

0 

10.57 

1.44 

10.02 

30.05 

4.79 

2126 

135 

353  OLYHTIA  HA 

0.75 

0 

0 

1 

1 

10.00 

1.40 

9.70 

27.09 

2.50 

714 

202 

354  * NORTH  CAROLINA 

0.75 

0 

0 

1 

0 

30.04 

2.75 

20.50 

61.47 

1.22 

5 

355  • IDAHO 

0.75 

0 

0 

1 

0 

17.30 

1.50 

10.44 

31.33 

2.37 

5 

356  ■ WEST  VIRGINIA 

0.00 

0 

0 

0 

0 

45.57 

3.54 

24.56 

73.67 

0.00 

357  . HICHIOAN 

0.00 

0 

0 

0 

0 

44.57 

3.46 

24.02 

72.06 

0.00 

6 

358  • RHODE  ISLAND 

0.00 

0 

0 

0 

0 

41.30 

3.21 

22.30 

66.87 

0.00 

359  * DELAWARE 

0.00 

0 

0 

0 

0 

41.34 

3.21 

22.20 

66.03 

0.00 

1 

360  • NEW  MAHE-SHIRE 

0.00 

0 

0 

0 

0 

32.90 

2.55 

17.73 

53.1? 

0.00 

361  • VERHONT 

0.00 

0 

0 

0 

0 

31.71 

2.40 

17.20 

51.50 

0.00 

362  • HAINE 

0.00 

0 

0 

0 

0 

25.76 

2.00 

13.89 

41.65 

0.00 

363  * HYOHINO 

0.00 

0 

0 

0 

0 

20.35 

1.50 

10.97 

32.07 

0.00 

1 

364  ■ NEVADA 

0.00 

0 

0 

0 

0 

19.51 

1.51 

10.52 

31.55 

0.00 

1 

5924.96 

7 

473 

5764 

350 

19748.00 

1532.40 

10643.79 

31725.00 

IR.56 

• ( 
» — » ♦ 
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I 


ua 

I 

N> 


CAPTUREP 

LRG 

HEP 

SHL 

HPPS 

ES 

ES 

ES 

1 

NEM  YOnK  NY-NJ 

627.85 

1 

109 

358 

2 

CHICAGO  IL 

203.70 

2 

43 

155 

3 

LOS  ANGCLES-LONO  PEA 

194.00 

2 

25 

111 

4 

PHILAHELrUIA  PA-HJ 

144.00 

0 

15 

127 

5 

PETROIY  HI 

139.65 

0 

11 

140 

6 

UA5HING1UN  DC-HD 

125. ns 

0 

7 

130 

7 

POSTON  HA 

08.95 

0 

3 

106 

S 

niNNEAPOLIS-ST  PAUL 

70.15 

0 

6 

79 

9 

HOUSTON  TX 

76.80 

0 

7 

73 

10 

ST  LOUIS  HO-IL 

75.90 

0 

6 

76 

ir 

NASSAU- SUE rOLK  NY 

72.30 

0 

2 

88 

12 

CLEVELANP  OH 

69.90 

0 

6 

68 

13 

HILUAUKEE  HI 

67.95 

0 

3 

78 

14 

PAlLAS-rORT  NORTH  TX 

65.40 

0 

6 

62 

IS 

PALTIHORE  HP 

65.40 

0 

6 

62 

16 

NEWARK  NJ 

65.25 

0 

0 

87 

17 

ATLANTA  GA 

64.65 

0 

6 

61 

;b 

PITTSPURGH  PA 

62.40 

0 

6 

58 

19 

SAN  FRANCISCO-OAKLAN 

59.25 

0 

5 

50 

20 

CINCINNATI  OtI-KY 

52.20 

0 

3 

57 

21 

PENUER-POULPER  CO 

50.25 

0 

5 

46 

22 

HIAHI  FL 

48.  75 

0 

5 

44 

23 

JERSEY  CITY  NJ 

45.75 

0 

10 

19 

24 

■ NFU  YORK 

40.50 

0 

0 

54 

23 

INPIANAP0LI5  IN 

35.55 

0 

*1 

37 

26 

HERIOEN  CT 

31.65 

0 

6 

17 

27 

PUFFALO  NY 

30.30 

0 

2 

32 

28 

COLUHPUS  OH 

29.55 

0 

2 

31 

29 

LOUISVILLE  KY-IN 

29.25 

0 

0 

37 

30 

NEU  HAVEN-UCST  HAVEN 

29.25 

0 

0 

39 

31 

KANSAS  CITY  HO-KS 

28.00 

0 

2 

30 

32 

NEW  ORLEANS  LA 

28.05 

0 

n 

« 

29 

33 

PRIPOCPORT  CT 

26.25 

0 

0 

35 

34 

TAHPA-ST  PETERSPlIRG 

25.80 

0 

2 

26 

35 

PRISTOL  CT 

25.35 

0 

4 

17 

36 

SAN  DIEGO  CA 

25.05 

0 

•y 

25 

37 

OKLAIIOHA  CITY  OK 

25.05 

0 

2 

25 

38 

PHOENIX  AZ 

25 . 05 

0 

2 

25 

39 

HEHPHIS  TN-AR 

24.90 

0 

1 

29 

40 

HARTFORP  CT 

24.75 

0 

0 

3.3 

41 

PROVIPFNCE-HARUICK-P 

24.75 

0 

0 

33 

42 

NEU  PRUNSHICK-PERTM 

23.25 

0 

0 

31 

43 

SEATTLE -EVERETT  HA 

22.80 

o 

2 

22 

44 

PAYTON  PH 

22 . 05 

0 

2 

21 

45 

NASHVILLE-PAVIPSON  T 

21.15 

0 

1 

24 

46 

CIIARLOTTE-OASTONIA  N 

21 . 15 

o 

1 

24 

47 

NORWALK  CT 

19.20 

0 

3 

13 

48 

UHAIIA  NE-IA 

10.90 

0 

1 

21 

49 

SPRINGFIELP-CHICOPEE 

18.75 

0 

0 

25 

50 

LONG  PRANCM-ASPIIRY  P 

10.75 

0 

0 

25 

51 

PURLINUTUN  NC 

10.75 

0 

0 

25 

52 

NEW  PRTTAIN  CT 

18.30 

0 

•y 

16 

S3 

STAHTORP  CT 

10.30 

0 

-y 

16 

54 

PIRHINGHAH  AL 

18.  IS 

0 

1 

20 

55 

NORTHEAST  PENNSYLVAN 

17.40 

0 

1 

17 

?95  SHARtD/UNSIIARCn 


HINI 

VOICE 

DATA 

VIPEO 

TOTAL 

CAPTUREP 

HE  TRO 

CITY 

EG 

HPPS 

HPPS 

HPPS 

HPPS 

PCT 

58  HI 

SO  HI 

4 

771.43 

50.45 

413.76 

1243.63 

50.49 

1384 

237 

6 

478.29 

36.24 

256.53 

771 .07 

36.79 

3500 

140 

5 

313.99 

23.79 

160.41 

506.19 

30.33 

3500 

1 40 

4 

276.39 

20.94 

148.25 

445.58 

32.32 

3500 

140 

3 

252.77 

17.15 

135.57 

407.49 

34.27 

3500 

140 

•y 

237.34 

17.98 

127.30 

302.63 

32.09 

2812 

146 

3 

171.43 

12.99 

91.95 

276.37 

32.19 

1233 

200 

3 

153.55 

11.63 

82.36 

247.54 

31.57 

350C 

140 

3 

162.40 

12.30 

07. 10 

261 .81 

27.33 

3500 

140 

■» 

142.07 

10.82 

76.63 

230.32 

32 . 95 

3500 

140 

2 

152.20 

11.54 

81.60 

245.50 

27.45 

1210 

202 

2 

153.13 

11.60 

82. 13 

246 . 86 

20.37 

1519 

112 

2 

121.78 

9.23 

65.32 

196.33 

34.61 

1455 

161 

3 

140.03 

10.67 

75.53 

22'».03 

20.81 

3500 

140 

2 

159.74 

12.10 

85.68 

257.52 

25.40 

2259 

1 30 

2 

117.58 

0.91 

63.06 

189.55 

34.47 

1000 

217 

2 

144.90 

10.99 

77.76 

233.72 

27.66 

3500 

140 

2 

161 .07 

12.20 

06.39 

259.67 

74.03 

3047 

146 

2 

115.94 

8.70 

62. 10 

186.70 

31 .70 

2400 

143 

2 

120.45 

9.13 

64.60 

174.10 

26.80 

21 49 

136 

1 

76.37 

7.30 

51.70 

155.40 

32.34 

3500 

140 

1 

83.20 

6.30 

44.62 

134.13 

36.35 

2042 

133 

0 

51.30 

3.09 

27.52 

82.71 

55.31 

47 

21 

0 

156.43 

11.05 

P3.90 

252.10 

16.06 

6 

2 

105.82 

0.02 

56.76 

170.60 

20.04 

3072 

145 

0 

37.28 

2.82 

20.00 

60.10 

52.66 

24 

24 

2 

90.20 

6.83 

48.38 

145.42 

20.84 

1590 

116 

2 

77.57 

7.54 

53.40 

160.52 

10.41 

2459 

142 

2 

86 . 05 

6.52 

46.16 

138.73 

21 .00 

1392 

174 

1 

67.30 

5.11 

36.14 

108.63 

76.73 

337 

125 

2 

95.49 

7.23 

51.21 

153.94 

10.71 

3341 

143 

1 

77.63 

5.80 

41  .64 

125.15 

22.41 

1966 

130 

0 

56.74 

4.30 

30.43 

91.47 

20.70 

198 

120 

1 

67.10 

5.00 

35.99 

100.17 

23 . 05 

2045 

133 

0 

37.18 

2.02 

19.74 

59.95 

42.29 

79 

34 

1 

71.30 

5.40 

38.24 

114.94 

21 .79 

3500 

140 

1 

69. 17 

5.24 

37.10 

111.51 

22.46 

3471 

140 

1 

65.67 

4.90 

35.22 

105.07 

23.66 

3500 

140 

n 

73.74 

5.59 

39.55 

110.07 

20.95 

2290 

139 

2 

70.01 

5.97 

42.27 

127.05 

17.40 

1032 

216 

n 

70.20 

5.32 

37.69 

113.29 

21.85 

747 

206 

1 

55.40 

4.20 

27.71 

09.31 

26.03 

312 

110 

1 

60.34 

4.57 

32.36 

97.20 

23.44 

3500 

1 40 

76.70 

5.02 

41 . 10 

123.79 

17.01 

1707 

121 

n 

76.01 

5.76 

40.77 

122.54 

17.26 

3500 

140 

2 

67.82 

5.14 

36.37 

109.33 

1 9 . 35 

1525 

113 

0 

30.97 

2.35 

16.62 

49.96 

38.43 

no 

38 

1 

54.92 

4.16 

27 . 46 

00.54 

21.35 

1537 

113 

n 

60.22 

4.56 

32.30 

97.07 

19.31 

633 

191 

0 

50.22 

3.U0 

26.73 

00.95 

23.16 

426 

161 

0 

46.56 

3.53 

24.97 

75.06 

2 4.90 

428 

150 

0 

39.36 

2.90 

21.11 

63.45 

20.04 

1 1? 

50 

0 

36.54 

2.77 

17.60 

50.90 

31  .07 

121 

51 

1 

67.22 

5.25 

37.13 

111.60 

16.26 

3358 

142 

1 

72.64 

5.50 

30.96 

117.10 

1 1.06 

1951 

130 
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.995  SlIrtRCn/IINnHARrp 


CAPTIIREH 

LRG 

HEP 

SHL 

HTNI 

VOICE 

PAIA 

VIDEO 

TOIAL 

rAPriiri  d 

HI  TRO 

CITY 

HPf  S 

ES 

rr. 

EB 

ES 

HHPS 

Hprr. 

HPP5 

HPPS 

per 

r.n  HI 

sn  HI 

MARRtsmmn  pa 

17.40 

0 

1 

19 

2 

65.34 

4.95 

35.04 

105.33 

16.52 

1674 

117 

57  KOCMESICR  NY 

17.25 

0 

0 

23 

2 

70.32 

5.93 

42.01 

126.26 

13.66 

.2966 

1 46 

58  RLRRNY-5CHENECTRHY-T 

17.25 

0 

0 

23 

2 

73. 18 

5.55 

39.25 

117.98 

14.62 

2624 

144 

59  RIDIHONP  VR 

17.25 

0 

0 

23 

2 

72.73 

5.51 

39.01 

117.25 

14.71 

21  45 

136 

60  RNRNE in  SANTA  ANA-GA 

17.25 

0 

0 

23 

1 

51.75 

3.72 

77.76 

H3.43 

70.60 

702 

209 

Al  SAN  JOSE  CA 

17.25 

0 

0 

23 

1 

51.61 

3.91 

27.60 

03.20 

20.73 

1300 

191 

62  FORT  LAUDERPALE-HOLL 

17.25 

0 

0 

23 

1 

45.31 

3.43 

24.30 

73.04 

23.62 

1217 

202 

63  ■ PENNSYLVANIA 

17.25 

0 

0 

23 

0 

87. 10 

6.60 

46.71 

140.41 

12.29 

7 

64  TULSA  OK 

15.90 

0 

1 

17 

1 

60.06 

4.55 

32.72 

96.83 

16.42 

3500 

J40 

65  JACKSONVILLE  TL 

15.90 

0 

1 

17 

1 

55.62 

4.21 

29.83 

89.66 

17.73 

3199 

S44 

66* SAN  ANTONIO  TX 

15.90 

0 

1 

17 

1 

55.19 

4. in 

27.60 

00.78 

17.07 

2527 

143 

67  ALLENTOUN-PETHLEMEH  - 

15.75 

0 

0 

21 

2 

64.90 

4.92 

34.81 

104.63 

15.05 

1498 

152 

68  PORTLANP  OR-WA 

15.15 

0 

1 

16 

1 

51.32 

3.09 

27.52 

82.73 

18.31 

3500 

140 

69  SALT  LAKE  CITY-OGDEN 

15.15 

0 

1 

16 

1 

47.11 

3.57 

25.27 

75.94 

19.  V5 

3S0r 

140 

70  PROCKION  HA 

15. 15 

0 

1 

16 

0 

32.32 

2.45 

17.33 

52. 10 

29.00 

1-.7 

57 

71  NURFOLK-VIRGINIA  PEA 

14.25 

0 

0 

19 

n 

66.94 

5.07 

35.90 

107.91 

13.21 

1 J37 

341 

72  liRANP  RAPIPS  HI 

14.25 

0 

0 

19 

2 

63.06 

4.78 

33.82 

101.66 

14.02 

1420 

169 

73  CQLUHPIA  SC 

13.50 

0 

0 

18 

1 

51.35 

3.87 

77.54 

82.79 

16.31 

1465 

150 

74  • NEW  JERSEY 

13.50 

0 

0 

18 

0 

52.23 

3.76 

20.02 

84.21 

16.03 

3 

75  LITTLE  ROCK-NORTH  LI 

12.00 

0 

0 

16 

1 

46.23 

3.50 

24.00 

74.53 

16.10 

1409 

153 

76  TOLEim  OH-HI 

11.25 

0 

0 

15 

2 

69.24 

5.25 

37.14 

111.62 

10.08 

2107 

137 

77  AUSTIN  TX 

11.25 

0 

0 

15 

1 

45.90 

3.48 

24.62 

73.99 

13.21 

2766 

145 

70  WICHITA  KS 

11.25 

0 

0 

IS 

1 

44.76 

3.39 

24.01 

72.16 

15.59 

2448 

142 

79  ORLANPO  FL 

11.25 

0 

0 

IS 

1 

44.53 

3.37 

23.80 

71.78 

15.67 

7570 

143 

80  TRENTON  NJ 

11.25 

0 

0 

IS 

1 

43.25 

3.28 

23.20 

69.73 

16.13 

220 

90 

Bl  PATERSON-CLIFTON-PAS 

11.25 

0 

0 

IS 

0 

43.55 

3.30 

23.36 

70.21 

16.02 

192 

78 

82  LOWELL  HA-NH 

11.25 

0 

0 

IS 

0 

36.22 

2.74 

19.43 

58.39 

19.27 

179 

73 

83  NASHUA  NH 

11.25 

0 

0 

IS 

0 

33.27 

2.52 

17.05 

53.64 

20.97 

154 

64 

84  FITCHPURG-LEOHINSTER 

11.25 

0 

0 

15 

0 

31.36 

2.38 

16.02 

50.56 

22.25 

167 

67 

85  LAFAYETTE  LA 

11.25 

0 

0 

IS 

0 

20.28 

2.14 

15.17 

45.57 

24.60 

283 

109 

86  AKRON  OH 

10.50 

0 

0 

14 

•» 

65.02 

4.99 

35.30 

106.11 

9.70 

903 

216 

87  HILHINRTnN  PE -NJ 

10.50 

0 

0 

14 

2 

61.56 

4.66 

33.07 

99.25 

10.58 

1165 

208 

88  SYRACUSE  NY 

10.50 

0 

0 

14 

o 

61.43 

4.65 

33.95 

99.04 

10.7.0 

2419 

142 

89  HAPISON  HI 

10.50 

0 

0 

14 

2 

50.50 

3.03 

27.00 

81.40 

12.90 

1 190 

704 

90  RAT8N  ROUGE  LA 

9.90 

0 

1 

9 

1 

43.75 

3.32 

23.47 

70.53 

14.04 

1617 

117 

91  PES  HUINES  lA 

9.75 

0 

0 

13 

1 

49.25 

3.73 

26.41 

79.39 

17.28 

1136 

210 

92  WURCESTFR  HA 

9.75 

0 

o 

13 

1 

44.96 

3.41 

74.11 

72.40 

13.45 

558 

l.’O 

93  HATERPURY  CT 

9.75 

0 

0 

13 

1 

44.49 

3.37 

23.86 

71.77 

13.59 

757 

lOO 

94  EL  PASO  TX 

9.75 

0 

0 

13 

1 

31 . 10 

2.36 

16.72 

50.26 

19.40 

1057 

215 

95  LURAIN-ELYRIA  OH 

9.75 

0 

0 

13 

0 

41.28 

3.13 

22.14 

66.55 

14.65 

495 

166 

96  LLNIRA  NT 

9.75 

0 

0 

13 

0 

38.39 

2.91 

20.59 

61.89. 

15.75 

415 

147 

97  PITTSFIELD  HA 

9.75 

0 

0 

13 

0 

37.64 

2.85 

20.19 

60.69* 

16.07 

213 

05 

98  GALVESTON-TEXAS  CITY 

9.75 

0 

0 

13 

0 

25.19 

1.91 

13.51 

40.61 

24.01 

399 

142 

99  YOUNGS TOWN -WARREN  OH 

9.00 

0 

0 

12 

2 

51.34 

3.89 

27.54 

02.77 

10.87 

1023 

216 

lOO  REAPING  PA 

9.00 

0 

0 

12 

2 

50.84 

3.85 

27.27 

81.97 

10.78 

062 

215 

101  POUOI«<EEPSIE  NY 

9.00 

0 

0 

12 

2 

49.71 

3.77 

26.66 

DO.  13 

11.73 

813 

212 

102  CANTON  OH 

9.00 

0 

0 

12 

2 

49.41 

3.74 

26.50 

79.66 

11.30 

965 

217 

103  ERIE  PA 

7.00 

0 

0 

12 

1 

47.31 

3.58 

25.37 

76 . 2 / 

11.00 

813 

712 

104  STEUPENVILLE-HEIRTON 

9.00 

0 

0 

12 

0 

39.05 

3.02 

21 .37 

64.24 

14.01 

502 

183 

105  ALTOONA  PA 

9.00 

0 

0 

12 

0 

37.57 

3.00 

21 . 72 

63.79 

14.11 

530 

173 

106  VINEI.ANP-HILLV1LLE-P 

9.00 

0 

o 

12 

0 

37.39 

2.90 

21.13 

63.51 

14.17 

500 

167 

107  HANSriELD  OH 

9.00 

0 

0 

12 

0 

37.20 

2.97 

21.02 

63. 17 

14.24 

496 

166 

108  GREENSPORO-WINSTUN-S 

0.25 

0 

0 

1 1 

64.55 

4.09 

34.62 

104.07 

7.93 

3213 

144 

109  lANSINO-EAST  LANSING 

8.25 

0 

0 

1 1 

2 

61.33 

4.65 

32.09 

90. G7 

8.34 

2277 

139 

110  FORI  WAYNE  IN 

H.25 

0 

0 

11 

2 

56.13 

4.25 

30.10 

90 . 4D 

9.1? 

1750 

177 

• '<  .1 

■ 

1 

- r ..  i 

t 

* 
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.995  SHARE r>/IJNSMAri  n 


CAPTURED 

LRG 

HED 

SHL 

HINI 

VOICE 

DATA 

VIDEO 

TOTAL 

CAPTURED 

METRO 

CITY 

HBPS 

ES 

ES 

ES 

ES 

HOPS 

HBPS 

HBPS 

HOPS 

PET 

SO  HI 

SO  HI 

111 

RALEIGH-lrtlRHAH  NE 

8.25 

0 

0 

11 

n 

55.71 

4 . 

29.00 

07.81 

9.19 

1553 

114 

112 

KNOXVILLE  IN 

0.25 

0 

0 

11 

2 

53.18 

4.03 

2P.52 

05.74 

9.62 

1630 

117 

113 

GARV-MAMMOND-EAST  CH 

0.25 

0 

0 

11 

1 

50.45 

3.02 

27.06 

01.34 

10.14 

737 

217 

114 

rEORIA  IL 

8.25 

0 

0 

11 

1 

48.84 

3.70 

26.20 

70.74 

10.48 

1003 

125 

IIS 

DAVENTORI-ROCK  ISLAN 

8.25 

0 

0 

11 

1 

44.55 

3.30 

23.09 

71 .0.? 

11.47 

1 704 

121 

llA 

EArETlEWILLE  NC 

8.25 

0 

0 

11 

1 

39.45 

2.99 

21.16 

63.60 

12.97 

654 

194 

117 

NEW  BEPrORR  HA 

8.25 

0 

o 

1 1 

0 

37.12 

2.01 

19.91 

59.84 

13.79 

206 

03 

118 

GREEN  PAY  WI 

8.25 

0 

0 

11 

0 

35.02 

2.65 

10.78 

56.45 

14.61 

524 

172 

119 

GREENUILLE-Sr-ARTANPU 

7.50 

0 

0 

10 

1 

50.67 

3.84 

27.18 

81.69 

9.  10 

2115 

135 

120 

CHATlANnOGA  1N-0A 

7.50 

0 

0 

10 

1 

49.59 

3.76 

26.60 

79.94 

7.38 

2109 

135 

121 

JOHNSTOWN  FA 

7.50 

0 

0 

10 

1 

45.10 

3.42 

24.19 

77.70 

10.32 

1770 

123 

122 

AUGUSTA  GA-SC 

7.50 

0 

0 

10 

1 

41.46 

3.14 

22.24 

66.04 

11.22 

1700 

120 

123 

LINCOLN  HE 

7.50 

0 

0 

10 

1 

35.36 

2.60 

10.96 

57.00 

13.16 

045 

214 

124 

SARASOTA  IL 

7.50 

0 

o 

10 

1 

27.10 

2.06 

14.58 

-<3.81 

17.12 

587 

104 

12S 

* VIRGINIA 

7.50 

0 

0 

10 

0 

56.11 

4.25 

30.10 

90.46 

8.29 

5 

126 

HANCHESIER  NH 

7.50 

0 

0 

10 

0 

37.75 

2.86 

20.25 

60.86 

12.32 

258 

101 

127 

■ NEBRASKA 

7.50 

0 

0 

to 

0 

27.14 

2.06 

14.56 

43.76 

17.14 

«. 

128 

■ OKLAHOHA 

7.50 

0 

0 

10 

0 

25.47 

l.'?3 

13.66 

41.07 

18.26 

3 

129 

JOHNSON  CITY-KINOOF-0 

6.75 

0 

0 

9 

1 

49.12 

3.72 

26.35 

79.17 

0.52 

2066 

146 

130 

LINA  OH 

6.75 

0 

0 

9 

0 

43.82 

3.32 

23.50 

70.64 

7.56 

1705 

121 

131 

HUNTINOTON-ASHLANT)  H 

6.75 

0 

0 

9 

0 

43.45 

3.29 

23.30 

70.04 

9.64 

17S6 

123 

132 

SACRAHCNTO  CA 

6.00 

0 

0 

8 

1 

48.16 

3.65 

25.83 

77.63 

7.73 

3434 

141 

133 

EVANSVILLE  IN-KY 

6.00 

0 

0 

8 

1 

43.46 

3.29 

23.31 

70.07 

8.56 

1975 

131 

134 

CHARLESTON-NORTH  CHA 

6.00 

0 

0 

8 

1 

42.70 

3.24 

22.95 

60.97 

0.70 

2618 

144 

135 

HUNTSVILLE  AL 

6.00 

0 

0 

8 

1 

42.02 

3.18 

22.54 

67.74 

8.06 

1919 

129 

136 

JACKSON  HS 

6.00 

0 

0 

0 

41.91 

3.10 

22.40 

67.56 

8.80 

1651 

110 

137 

SHREL>ErORT  LA 

6.00 

0 

o 

8 

1 

39.09 

2.96 

20.96 

63.01 

9.52 

2363 

141 

138 

LAWRENCE-HAVERHILL  H 

6.00 

0 

0 

8 

1 

30.05 

2.80 

20.41 

61.34 

9.78 

305 

116 

139 

HONTGOHERT  AL 

6.00 

0 

0 

0 

1 

30.00 

2.08 

20.30 

61.27 

9.79 

2013 

132 

140 

■ CALIFORNIA 

6.00 

0 

0 

8 

0 

37.70 

2.86 

20.22 

60.77 

9.87 

5 

141 

• TEXAS 

6.00 

0 

0 

8 

0 

36.34 

2.75 

19.49 

50.50 

10.24 

4 

142 

DANBURY  CT 

6.00 

0 

0 

8 

0 

31.66 

2.40 

16.98 

51 .04 

11.76 

255 

100 

143 

LEUISTIJN-AUBURN  HE 

6.00 

0 

0 

8 

0 

27.40 

2.00 

14.69 

44.17 

13.59 

102 

96 

144 

RIVERSIDE -SAN  BERNAR 

5.25 

0 

0 

7 

1 

39.21 

2.97 

21.03 

63.21 

0.31 

3500 

140 

145 

NOBILE  AL 

5.25 

0 

0 

7 

1 

38.06 

2.94 

20.84 

62.64 

0.38 

2010 

146 

146 

DULUTH-SUPERIOR  HN-H 

5.25 

0 

0 

7 

1 

36.24 

2.75 

19.44 

50.43 

8.99 

3500 

140 

147 

WEST  FALH  BEACH-BOCA 

5.25 

0 

0 

7 

1 

35.06 

2.72 

19.23 

57.01 

9.00 

2023 

132 

148 

ALBUOUEROUE  NH 

5.25 

0 

0 

7 

1 

35.09 

2.66 

10.82 

56.57 

9.28 

3500 

140 

149 

TOPEKA  KS 

5.25 

0 

0 

7 

1 

33.06 

2.57 

18.16 

54.59 

9.62 

1764 

123 

ISO 

PENSACOLA  EL 

5.25 

0 

0 

7 

1 

33.04 

2.50 

17.72 

53.26 

9.06 

1697 

120 

151 

TUCSON  AZ 

5.25 

0 

0 

7 

1 

32.55 

2.47 

17.46 

52.40 

10.00 

3500 

140 

152 

COLORAtm  springs  CO 

5.25 

0 

0 

7 

1 

30.31 

2.30 

16.26 

48.  (T/ 

10.74 

2710 

145 

153 

CORPUS  CHRIST  1 TX 

5.25 

0 

0 

7 

1 

29.32 

2.22 

15.72 

47.26 

11.11 

1526 

113 

154 

• KENTUCKY 

5.25 

0 

0 

7 

0 

47.49 

3.60 

25.47 

76.56 

6.06 

4 

155 

• TENNESSEE 

5.25 

0 

0 

7 

0 

46.10 

3.50 

24.77 

74.44 

7.05 

4 

156 

• HINNESOTA 

5.25 

0 

0 

7 

0 

44.69 

3.39 

23.97 

72.04 

7.29 

157 

• SOUTH  DAKOTA 

5.25 

0 

0 

7 

0 

20.61 

1 .56 

11.06 

33.23 

15.00 

2 

158 

• NORTH  DAKOTA 

5.25 

0 

0 

7 

0 

19.98 

1.51 

10.72 

32.21 

16.30 

2 

159 

YORK  PA 

4.50 

0 

0 

6 

n 

51.48 

3.90 

27.61 

83.00 

5.42 

1435 

165 

160 

BINOHAHTON  NY-PA 

4.50 

0 

0 

6 

1 

46.24 

3.50 

24.80 

74.55 

6.04 

2071 

134 

161 

LAS  VEGAS  NV 

4.50 

0 

o 

6 

1 

36.80 

2.79 

19.78 

57.46 

7.57 

3500 

140 

162 

PORTLAND  HE 

4.50 

0 

0 

6 

1 

34.13 

2.59 

10.31 

55.02 

8.10 

367 

134 

163 

RACINE  HI 

4.50 

0 

0 

6 

1 

33 . 69 

2.55 

18.07 

54.32 

0.28 

337 

125 

164 

BEAUHONT-PURT  ARTHtiR 

4.50 

0 

0 

6 

1 

33.36 

2.53 

17.89 

53.77 

8.37 

2207 

137 

165 

KENUSHA  UI 

4.50 

0 

0 

6 

t 

30.79 

2.33 

16.51 

47.63 

9.07 

272 

105 

ORIGINAL  PAGE  IS 
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9Z-C 


CAfTUREn  LRG  Mf P 

MprS  FS  ES 


1 1«A  FAVETrEVlLLE-StRINGD  4. SO 

167  LAKELAND  WINTER  HAVE  4. SO 

I 168  ANARILLO  TX  4. SO 

i 167  WICHITA  FALLS  TX  4. SO 

170  DILOXI-nULrrORT  NS  4. SO 

171  Sr(<KANF  WA  4 . SO 

17?  TACOMA  WA  4. SO 

173  MCALLEN-rHARR-EPlNDU  4. SO 

174  • OHIO  4. SO 

175  • MISSOURI  4.50 

176  UTICA  ROME  NT  4.50 

177  OLENS  FALLS  NT  4.50 

178  SHEDOTGAN  WI  4.50 

17?  DAKERSFIELP  CA  4.50 

180  FAU  CLAIRE  WI  4.50 

IBl  WAL'SAU  WI  4.50 

18?  OCALA  FL  «.S0 

103  MODESTO  CA  4. SO 

184  NEWFORT  NEWS-HAMPTON  3.75 

IBS  NEW  LONPON-NORWICH  C 3.75 

106  HAMIL10N-M1PPLET0WM  3.7S 

187  TERRE  HAUTE  IN  3.75 

ISO  MUNCIE  IN  3.75 

187  ANDERSON  IN  3.75 

170  MACON  GA  3.75 

171  DLOOMINGTON  IN  3.75 

17?  SAVANNAH  OA  3.75 

173  FORT  SMITH  AR-OK  3.75 

174  KILLEEN- TEMPLE  TX  3.75 

175  ALEXANDRIA  LA  3.75 

176  ST  CLOUD  MN  3.75 

177  FARGO-MOORHEAD  NP-MN  3.75 

178  PUEDLO  CO  3.75 

177  FORT  COLLINS  CO  3.75 

?00  PROVO-OREM  UT  3.75 

?01  • ILLINRIS  3.75 

?0?  FALL  RIVER  MA-RI  3.75 

?03  FRESNO  CA  3.75 

?04  TEXARKANA  TX-AR  3.75 

205  ADILCNE  TX  3.75 

?06  OXNARD-SIMI  VALIET-V  3.75 

207  SANTA  ROSA  CA  3.75 

?OB  GRAND  FORKS  NP-MN  3.75 

?07  ORLELET  CO  3.75 

210  DILLINCS  MT  3.75 

211  VALLE JO-FAIRFIELD-NA  3.75 

212  DISMARK  ND  3.75 

213  SALEM  OR  3.75 

214  CASPER  WY  3.75 

7 5 LAS  CRUCES  NM  3.75 

21t-  LANCASTER  PA  3.00 

217  CHARLESTON  WV  3.00 

210  ROANOKE  VA  3.00 

217  ATLANTIC  CITY  NJ  3.00 

220  HAGERSTOWN  MP  3.00 


oooooooooooooooooooooooooooocooooooooooooocoooooooooooo 


TABLE  3-3 


.775  SHARP P/UNSMAREP 


SML 

MINI 

VOICE 

DATA 

VIDEO 

TOIAL 

CAI'TUREP 

METRO 

Cl  TY 

ES 

ES 

APPS 

MBPS 

MBPS 

MPPS 

rcT 

SO  MI 

50  MI 

A 

1 

30.71 

2.33 

16.47 

47.50 

7.07 

1007 

125 

A 

1 

20.05 

2.17 

15.47 

46.51 

7.60 

1050 

127 

6 

I 

27.67 

2.10 

14.04 

44.60 

10.0? 

1012 

125 

A 

1 

27.50 

2.00 

14.75 

44.34 

10.15 

1713 

121 

6 

1 

27.  OA 

2.05 

14.51 

43.62 

10.32 

1515 

112 

6 

1 

25.43 

1.73 

13.64 

41.00 

10.78 

1750 

123 

A 

1 

25.07 

1.70 

13.45 

40.42 

11.13 

1676 

117 

6 

1 

24.43 

1.05 

13.11 

37.37 

11.42 

1543 

113 

A 

0 

AJ.  15 

4.70 

33.07 

101.00 

4.42 

7 

6 

0 

54.53 

4.13 

27.25 

87.72 

5.1? 

7 

6 

0 

42.57 

3.23 

22.84 

60.65 

6.55 

2658 

145 

A 

0 

35.22 

2.67 

10.07 

5A.78 

7.73 

1723 

121 

6 

0 

31 .83 

2.41 

17.07 

51.31 

8.77 

1776 

124 

6 

0 

30.75 

2.35 

16.60 

47 . R7 

7.02 

3500 

140 

6 

o 

27.85 

2.26 

16.01 

40.12 

7.35 

1665 

1 17 

6 

0 

27.50 

2.23 

15.02 

47.55 

7.46 

1506 

115 

6 

0 

25.65 

1 .74 

13.76 

4 1 . 3A 

10. on 

1577 

1 16 

6 

0 

25. 10 

1.70 

13.4A 

40.46 

11.12 

1511 

112 

5 

2 

47.32 

3.57 

25.30 

76.27 

4.7? 

638 

172 

5 

2 

42.75 

3.24 

22.73 

60 . 72 

5.44 

4 70 

162 

5 

1 

40.  7A 

3.07 

21 .06 

65.71 

5.71 

471 

160 

5 

1 

37.20 

2.77 

21.02 

63.17 

5.73 

1477 

150 

5 

1 

30.34 

2.71 

20.57 

61.01 

6.07 

37A 

142 

5 

1 

37.30 

2.03 

20.00 

60.12 

A. 24 

453 

156 

5 

36.07 

2.73 

19.35 

50.16 

A.  45 

1 400 

173 

5 

1 

35. 7A 

2.72 

17.27 

57.77 

A. 47 

306 

137 

5 

1 

34.31 

2.60 

10.40 

55.32 

6.70 

1360 

177 

5 

1 

34.  OA 

2.50 

10.27 

54.7? 

A. 03 

3377 

142 

5 

1 

28.41 

2.15 

15.24 

45.80 

0.17 

2070 

134 

5 

1 

27.77 

2.1? 

15.01 

45.1? 

8.31 

1700 

131 

5 

1 

2A.30 

1 .77 

14.10 

42.37 

8.05 

2175 

136 

5 

1 

26.23 

1.77 

14.07 

42.28 

0.07 

2774 

146 

S 

1 

23.27 

1.76 

12.47 

37.55 

7.77 

2405 

141 

5 

1 

22.25 

1.67 

11.73 

35.06 

10.46 

2610 

144 

5 

I 

21.62 

1.64 

11.57 

34.85 

10.76 

2014 

132 

5 

0 

42.77 

3.24 

22.75 

60.70 

5.44 

6 

5 

0 

33.03 

2.5A 

10.15 

54.54 

6.80 

1775 

131 

5 

0 

32.60 

2.40 

17.53 

52.60 

7.12 

3500 

140 

5 

0 

27.77 

2.1? 

15.00 

45.07 

8.32 

2000 

131 

5 

0 

25.71 

1.75 

13.77 

41.45 

7.05 

2724 

145 

5 

0 

24.40 

1.85 

13.07 

37.34 

7.53 

1864 

127 

5 

0 

22.40 

1 .70 

12.02 

36.12 

10.30 

1604 

116 

S 

0 

22.00 

1.67 

1 1 .84 

35 . 60 

10.53 

3451 

141 

5 

0 

21  .63 

1.64 

11.60 

34.00 

10.75 

3500 

140 

5 

0 

20.54 

1.56 

11.02 

33.  12 

11.32 

2A42 

145 

5 

0 

20.46 

1 .55 

10.70 

32.77 

11.3; 

1611 

117 

5 

0 

20.36 

1 .54 

10.72 

32 . 82 

11.43 

3f#00 

140 

5 

0 

17.77 

1.51 

10.71 

32.20 

11.65 

1702 

120 

5 

0 

17.03 

1.50 

10. AT 

31.76 

11.73 

3500 

140 

5 

0 

17.44 

1.47 

10.43 

31.35 

1 1 .76 

3500 

1 40 

4 

2 

40.52 

3.60 

2A.0? 

70.22 

3.01 

746 

217 

4 

? 

40.34 

3.66 

25.73 

77.73 

3.05 

1255 

177 

4 

2 

42.25 

3.20 

22. 6A 

AR.ll 

4.40 

nor 

205 

4 

1 

42.61 

3.23 

22.05 

60.67 

•I.3.’ 

567 

181 

4 

1 

3A.il 

2.76 

17.53 

50.67 

5.  1 1 

459 

157 
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J-27 


CAPTIIREP 

Murs 


LRG 

ES 


221 

« MARYLANP 

3.00 

0 

22? 

• MASSArHUSETTS 

3.00 

0 

223 

■ I Nil  I ANA 

3.00 

0 

224 

LTNCIlPDRU  VA 

3.00 

0 

225 

* lOUA 

3.00 

0 

72* 

• nississirpi 

3.00 

0 

277 

• WISCONSIN 

3.00 

0 

278 

* GEUROIA 

3.00 

0 

229 

■ ELORIPA 

3.00 

0 

230 

• KANSAS 

3.00 

0 

231’ 

■ ALA8AHA 

3.00 

0 

232 

■ I.OUISIANA 

3.00 

0 

233 

• ecu  ORAHO 

3.00 

0 

234 

< ARIZONA 

3.00 

0 

235 

• UTAH 

3.00 

0 

23* 

• WASHINGTON 

3.00 

0 

237 

* MONTANA 

3.00 

0 

238 

FLINT  Ml 

2.25 

0 

739 

SOUTH  PEN!)  IN 

7.25 

0 

740 

ANN  AH80R  NI 

7.75 

0 

241 

KALAMA7O0-PORTAGE  MI 

2.25 

0 

242 

ROCKFORD  IL 

2.25 

0 

743 

SFRINGFIELP  IL 

2.25 

0 

244 

UILl.IAMSrORT  FA 

7 . 25 

0 

245 

SAGINAW  MI 

2.75 

0 

24* 

CHAMPAIGN  URPANA  RAN 

2.25 

0 

747 

DAT  HE  CREEK  HI 

2.75 

0 

248 

UHEEl ING  WV-OH 

7.25 

0 

249 

STAtE  COLLEGE  PA 

2.25 

0 

250 

1 AFAVFTTE-WES1  LAFAY 

7.75 

0 

251 

PARK  ERS  pi  <RG  - MAR  1 E T T A 

2.75 

0 

252 

FI  KHAR 1 IN 

2.75 

0 

253 

.lATKSON  MI 

7.25 

0 

754 

rilMPERlANP  MII-WL* 

2.25 

0 

755 

MUSKEGON  NORTON  SMOR 

2.75 

0 

25* 

NEWARK  OH 

2 . 25 

0 

257 

APPI  ETON- OSHKOSH  WI 

7.25 

0 

258 

KOKOMO  IN 

2.25 

0 

259 

PF.CAIUR  IL 

2.75 

0 

2*0 

OFNION  HARPOR  MI 

7.25 

0 

7*1 

PAY  rilY  MI 

7.25 

0 

7*2 

OWENSPORU  KY 

2 . .•’5 

0 

7*3 

PUT{t  INOTUN  VI 

7 . 25 

0 

2*4 

• ARKANSAS 

7 . 25 

0 

7*5 

LIXINGTON-FAYEI IE  KY 

1 .50 

0 

7A* 

NFHDROH-MIPOLF TOWN  N 

I .50 

0 

7*7 

SPRINGFIFLP  OH 

I .50 

0 

7*8 

CEDAR  RAPIDS  lA 

1 .50 

0 

2*9 

COLUMPUS  OA-AL 

1 .50 

0 

270 

ASHEVILLE  NC 

1 .50 

0 

771 

SAL  ISMIRY  CONCORD  NC 

1 .50 

0 

272 

SPRINGriFLP  MO 

I .50 

0 

773 

JANTSVIIIE  PELIIIT  WI 

1.50 

0 

274 

HICKORY  NC 

1 .50 

0 

775 

riARKSVIllF  HOPKINSV 

1 .50 

o 

oooooooooooccooooooooooocoooooooooocooccccecoececccoooo 


ME  II 
ES 


.993  SMAREIi/UNSHAREti 


SMI 

MINI 

VOICE 

DATA 

VIDEO 

lOTAL 

CAMIIRED 

nr  ri%o 

CITY 

cr. 

ES 

MPPS 

MPPS 

MPPS 

MPPS 

rcT 

50  MI 

SO  HI 

4 

0 

49.25 

3.73 

2*. 42 

79.40 

3.70 

5 

4 

0 

42.7* 

3.70 

27.  *7 

*0.13 

4.40 

4 

4 

0 

40.74 

3.07 

71.05 

*5.49 

4.57 

5 

4 

0 

37.83 

2.07 

20.79 

60.70 

4.92 

1360 

1 77 

4 

0 

34.50 

2. *2 

10.54 

55.74 

5.30 

A 

4 

0 

31.91 

2.42 

17.11 

51.44 

5.03 

r» 

4 

0 

31.80 

2.41 

17.0* 

51.27 

5 . 05 

A 

4 

0 

31.14 

2.3* 

1*.  70 

50.21 

5.78 

5 

4 

0 

30 . 4fl 

2.31 

16.35 

47.14 

6.10 

5 

4 

0 

29.54 

2i74 

15.85 

47.63 

6.30 

5 

4 

0 

20.07 

2.19 

15.40 

46.54 

*.  45 

4 

4 

0 

2*. 74 

2.03 

14.34 

43.10 

6.7* 

4 

4 

0 

21.00 

1 .** 

11.74 

35 . 20 

0 . 50 

4 

4 

0 

10.02 

1.43 

10.09 

30.34 

7.07 

1 

4 

0 

ID.** 

1.41 

10.01 

30.00 

9.77 

3 

4 

0 

17.37 

1.31 

9.29 

27.72 

10.75 

3 

4 

0 

1*.95 

1.20 

9.09 

27.33 

10.70 

3 

7 

49.74 

3.77 

2A.A0 

00.10 

2.01 

1102 

20* 

3 

2 

40.50 

3. *7 

26.01 

70.10 

2.00 

709 

71* 

3 

2 

4*.  30 

3. SI 

24.83 

74.64 

3.01 

71  1 

207 

3 

2 

45.  *0 

3.4* 

24.4* 

73.51 

3.0* 

1 1*5 

208 

3 

1 

45.50 

3.45 

24.40 

73.35 

3.07 

802 

211 

3 

1 

41 .05 

3.17 

22.44 

*7.4* 

3.34 

1190 

205 

3 

1 

41.35 

3.13 

22.10 

**.  A* 

3.30 

1215 

202 

3 

I 

41.07 

3.11 

22.04 

*6.24 

3.40 

014 

212 

3 

1 

40.79 

3.09 

71  .00 

*5 . 75 

3.42 

1000 

217 

3 

1 

40.1* 

3.04 

21.54 

*4.75 

3.47 

12*3 

19* 

3 

1 

39.  AO 

3.00 

21.24 

*3.84 

3.52 

944 

217 

3 

1 

39.58 

3.00 

21.23 

*3 . no 

3.53 

1115 

717 

3 

1 

39.  40 

2.99 

21 .13 

*3.52 

3.54 

500 

U,/ 

3 

1 

3''.  30 

2.70 

21.00 

*3.3* 

3 . 55 

1244 

197 

3 

1 

30.87 

2.95 

20.05 

*2.67 

3.57 

4*0 

157 

3 

1 

30.85 

2.94 

20.04 

*2.63 

3.59 

*90 

200 

3 

1 

30.53 

y.. 

20.67 

*2.12 

3.62 

750 

20  7 

3 

I 

30.24 

7.90 

20.51 

Al  .*5 

3 . *5 

1037 

216 

3 

1 

30.00 

2.09 

20.42 

*1 .39 

3.67 

*8* 

177 

3 

1 

37.50 

2.05 

20.  1* 

*0.59 

3.71 

1404 

172 

3 

1 

3A.A0 

2.77 

17. *3 

59 . 00 

3.01 

554 

170 

3 

I 

3* . 37 

2.75 

19.40 

50 . 5* 

3.04 

570 

107 

3 

1 

35.71 

2. 71 

19.15 

57.57 

3.91 

580 

103 

3 

1 

34.55 

7. *2 

10.53 

55 . 70 

4.0-1 

447 

155 

3 

1 

37.93 

. .50 

1 r,6/s 

53 . Of- 

4.. *4 

4*2 

150 

3 

0 

31.10 

2.3.<. 

1 A.  *0 

50.14 

4.47 

417 

147 

3 

0 

77. 15 

2.0* 

14.5* 

43.ro 

5.14 

4 

n 

47.94 

3.  *3 

75.71 

77. 2D 

1 .74 

1473 

200 

•> 

42.34 

3.21 

27.71 

*0.25 

2.20 

03  T 

213 

•* 

2 

39.  14 

7.97 

.’0 . 99 

*3.  10 

.*.30 

034 

213 

n 

1 

3*.  4* 

7.7* 

17.5* 

50.70 

2 . 57. 

717 

203 

7 

1 

3*.  45 

2.7* 

17.55 

58.7* 

2 . 55 

MOO 

213 

•> 

1 

3*.  27 

2.75 

19.45 

50.47 

?.r.7 

1107 

212 

•» 

1 

35.94 

•%  -••1 

19.77 

57.93 

. 59 

1250 

177 

1 

34.90 

2.6-1 

10.77 

5* . 2* 

2.57 

1244 

177 

*1 

1 

34.40 

7.6! 

io.;.o 

55.59 

2.70 

771 

203 

•• 

1 

33.79 

7 . 5* 

10.13 

54.40 

2 . 75 

*53 

174 

■% 

1 

33.73 

7.5* 

111.09 

54.37 

2 . /* 

1 7*4 

17* 

I 


T 
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3-28 


CATTURED 

MPrs 


LRG 

ES 


HEP 

ES 


I 


276 

ANPERSON  SC 

1 .50 

277 

AIHTMS  CC 

1.50 

27B 

PUPUOUC  I A 

1 .50 

279 

KAWAREE  IL 

1.50 

200 

TALLAHASSEE  FI. 

1 .50 

201 

WA1FRLOO-CEPAR  FALLS 

T .50 

202 

FLOrtENCE  AL 

1 .50 

203 

FORENCE  SC 

1 .50 

204 

ROCMES1ER  HN 

1 .50 

205 

HILHINCTON  NC 

1 .50 

206’ 

ANNISTON  AL 

1.50 

207 

ROCK  HILL  SC 

1 .50 

200 

TUSCALOOSA  AL 

I .50 

209 

COLUNPIA  HO 

1 .50 

290 

PATTONA  PEACH  FL 

1.50 

291 

tOWA  CITY  lU 

1 .50 

292 

DAPRPt  M AL 

1.50 

293 

HONROE  LA 

1 .50 

294 

LA  CROSSE  UI 

1 .50 

295 

HEL  POURNE -T 1 TUSV I LLE 

1.50 

296 

JOPL  IN  mi 

1 .50 

297 

LUPPOCK  TX 

1 .50 

290 

UACO  TX 

1 .50 

299 

ALPANY  CA 

1.50 

300 

GAINESVILLE  FL 

I.SO 

301 

TYLER  TX 

1 .50 

302 

LONGVIEW  TX 

1.50 

303 

ST  JOSEPH  HO 

1 .50 

304 

SIOUX  CITY  NE-IA 

1 .50 

305 

LAKE  CHARLES  LA 

1 .50 

306 

PINE  PLUFF  AR 

1 .50 

307 

SIOUX  FALLS  SP 

I.SO 

300 

FOR  1 SHOU 1 M-POVER - ROC 

1.50 

309 

LAWTON  OK 

1 .50 

310 

FORT  HYERS  FL 

1.50 

311 

PASCAGOULA-HOSS  POIH 

1 .50 

312 

FORT  WALTON  PEACH  FL 

1.50 

313 

LAWRENCE  KS 

1.50 

314 

PANAHA  CITY  FL 

1 .50 

315 

PRY AN -COLLEGE  STATIO 

1.50 

316 

CHIP  OK 

1 .50 

317 

SHERHAN-PENISON  TX 

1 .50 

310 

PRAUENrnN  FL 

1 .50 

319 

STOCKTON  CA 

1.50 

320 

OPESSA  TX 

1 .50 

321 

HIPLANP  TX 

1.50 

322 

POISE  CITY  IP 

1.50 

323 

SAN  ANGELO  TX 

1.50 

324 

PROWNSVILLE  -MARL  INGE 

1 .50 

325 

PREHERTON  WA 

1 .50 

326 

• CONNFCTICUT 

1.50 

327 

SANTA  PARPARA-SANTA 

1 .50 

320 

RENO  NV 

1.50 

329 

VISALIA- TULARE -PORTE 

1.50 

330 

PANOOR  HE 

1 .50 

oooocoooooooooooooooooooooooooooooooooooooooooooooooooo 
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TABLE  3-5 


I 


995  SMAREP/UNSMAREP 


] 

I 


SAL  MINI 
ES  ES 


i 


O 

0 

o 

o 

0 


VOICE 

PATA 

VIPER 

TOTAL 

CAPTIIFtCP 

HETRO 

CITY 

Hprs 

HPPS 

HPPS 

HPPS 

F-CT 

SO  HI 

SO  MI 

33.02 

2.50 

17.71 

53.23 

2.82 

749 

206 

32.20 

2.45 

17.31 

52.03 

2.00 

929 

217 

32.17 

2.44 

17.25 

51 .86 

2.09 

612 

188 

31.86 

2.41 

17.09 

51  .37 

2.92 

670 

190 

31.79 

2.41 

17.05 

Si  .24 

2.93 

1271 

195 

31.62 

2.40 

16.96 

50.97 

2.94 

568 

100 

31.53 

2.39 

16.91 

50.82 

2.95 

1250 

177 

30.94 

2.34 

16.59 

49.87 

3.01 

805 

211 

30.86 

2.34 

16.55 

49.75 

3.02 

656 

195 

30.76 

2.33 

16.50 

49.50 

3.03 

1040 

716 

30.50 

2.32 

16.40 

49.30 

3.04 

611 

100 

30.56 

2.32 

16.39 

49.26 

3.05 

684 

199 

30.49 

2.31 

S.35 

49.15 

3.05 

1333 

185 

29.03 

2.26 

16.00 

48.09 

3.12 

685 

199 

29.82 

2.26 

15.99 

48.07 

3.12 

1062 

215 

29.81 

2.26 

15.99 

40.05 

3.12 

617 

109 

29.48 

2.23 

15.01 

47.53 

3.16 

555 

178 

29.42 

2.23 

15.78 

47.43 

3. 16 

638 

192 

29.37 

2.23 

15.75 

47.34 

3.17 

451 

155 

29.37 

2.23 

15.75 

47.34 

3.17 

1011 

216 

29.23 

2.21 

15.60 

47.12 

3.10 

1271 

190 

29.22 

2.21 

15.67 

47.10 

3.18 

093 

716 

29.02 

2.20 

15.56 

46.78 

3.21 

lOOO 

217 

28.95 

2. 19 

15.53 

46.68 

3.21 

670 

178 

28.90 

2.19 

15.50 

46.59 

3.22 

916 

2>6 

28.20 

2.14 

15.12 

45.46 

3.30 

934 

217 

20.12 

2.13 

15.00 

45.33 

3.31 

1175 

207 

27.67 

2.10 

14.04 

44.61 

3.36 

040 

213 

27.63 

2.09 

14.02 

44.54 

3.37 

1126 

211 

27.62 

2.09 

14.81 

44.52 

3.37 

1105 

212 

27.18 

2.06 

14.50 

43.81 

3.42 

073 

215 

27.14 

2.06 

14.56 

43.75 

3.43 

813 

212 

27.07 

2.05 

14.52 

43.64 

3.44 

496 

166 

26.43 

2.00 

14.17 

42.60 

3.52 

1004 

214 

26.24 

1.99 

14.00 

42.31 

3.55 

705 

209 

26.20 

1.90 

14.05 

42.23 

3.55 

736 

205 

26.17 

1.90 

14.04 

42. 19 

3 . 56 

944 

217 

26.10 

1.90 

14.00 

42.08 

3.56 

471 

160 

25.57 

1.94 

13.71 

41.21 

3.64 

747 

206 

25.00 

1 .90 

13.45 

40.43 

3.71 

505 

103 

24.40 

1 .85 

13.09 

39 . 33 

3.01 

1054 

215 

24.39 

1.85 

13.08 

39.32- 

3.01 

940 

717 

24.30 

1.04 

13.04 

39.18 

3.03 

739 

705 

23.70 

1.00 

12.71 

38.21 

3.93 

1412 

170 

23.  10 

1.75 

12.39 

37.24 

4.03 

907 

216 

22.90 

1.74 

12.20 

36.93 

4.06 

939 

217 

22.37 

1 .69 

12.00 

36.06 

4.16 

1043 

216 

22.30 

1 .69 

11.96 

35.96 

4.17 

1500 

150 

21.45 

1.63 

1 1 .50 

34.58 

4.34 

876 

2.6 

16.05 

1.20 

7.04 

27.17 

5.52 

393 

141 

30.37 

2.91 

20.58 

61  .06 

2.42 

4 

20.90 

2.19 

15.50 

46.59 

3.22 

2737 

140 

25.51 

1 .93 

13.68 

41.13 

3.65 

3500 

140 

25.20 

1.91 

13.52 

40.63 

3.69 

3500 

140 

24.25 

1 .84 

13.01 

39.09 

3.04 

3SO 

129 
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CAT  TIJREO 
MPPS 


LRG 

ES 


lED 

ES 


SML 

ES 


33t  SALINAS-SEA51DE  MOfM 
337  • nREGON 

333  EUGENE-GrRlNOFIELG  0 

334  CHICO  CA 

335  LAREDO  tX 

33A  SANTA  CRU7  CA 
337  YUPA  CITY  CA 
33d  YAKIHA  HA 
33?  REDDING  CA 

340  RICMLAND-KENNEUICX  W 

341  HEIITORD  OR 
347  GREAT  FALLS  MT 

343  DELLINGHAN  UA 

344  CHARLOTTESVILLE  VA 

345  SHARON  FA 

34A  PLOONINGTON'NORHAL  I 
347  JACKSONVILLE  HC 
340  VICTORIA  TX 
34?  FETERSPURG-COLONIAL 

350  DANVILLE  VA 

351  • SOUTH  CAROLINA 

357  ■ NEW  MEXICO 

353  OLTMTIA  UA 

354  ■ UEST  VIRGINIA 

355  * MICHIGAN 

354  • RHODE  ISLAND 

357  • DELAUARE 

358  • NORTH  CAROLINA 

35?  • NEW  HAMFSHIRE 

360  • VERMONT 

361  • MAINE 

367  * WVGMING 

363  • NEVADA 

364  • IDAHO 


1 . 00  0 O 

1.50  0 0 

1.00  O 0 

1.50  0 0 

1.50  0 O 

1.50  O 0 

1.50  C 0 

1.50  0 0 

1.50  O O 

1.50  O 0 

1.50  O O 

1.50  O 0 

1.50  0 0 

0.75  O O 

0.75  0 0 

0.75  O 0 

0.75  O 0 

0.75  0 0 

0.75  0 0 

0.75  O 0 

0.75  O O 

0.75  O 0 

0.75  O 0 

0.00  0 0 0 

0.00  0 0 0 

0.00  O 0 0 

0.00  O 0 0 

0.00  O 0 o 

0.00  0 0 0 

0.00  0 0 o 

0.00  o o o 

0.00  o 0 0 

0.00  0 0 0 

0.00  0 0 0 

4G71.01  5 350  4?10 


H fj  fJ  H H M fj  *•> 


TABLE  3-5 


5 SHARE D/UHGHARED 


MINI 

VOICE 

DATA 

VIDEO 

ES 

MPFS 

MPFS 

MPFS 

0 

75.07 

1 .01 

13.01 

0 

77.45 

1 . 70 

17.04 

0 

77.71 

1 .60 

11.71 

0 

70.71 

1 .57 

11.11 

0 

70.57 

1 .56 

11.03 

0 

70.37 

1 .54 

10.70 

0 

1?.73 

1.4? 

10.50 

0 

I?. 73 

1 .46 

10.31 

0 

10. ?5 

1.44 

10.16 

0 

10.54 

1.40 

7.74 

0 

10.35 

1.3? 

7.84 

0 

10.16 

1 .30 

7.74 

0 

16.7? 

1 .77 

7.01 

1 

37.16 

7.07 

17.73 

1 

36.77 

7.75 

17.45 

1 

34.01 

7.64 

10.67 

1 

30.06 

;'.70 

16.17 

1 

77.16 

1.60 

11.07 

0 

35.07 

2.66 

10.01 

0 

37.07 

2.4? 

17.63 

0 

77.07 

7.11 

14.75 

0 

1?.33 

1.46 

10.37 

0 

16.76 

1 .73 

3.7? 

0 

41.10 

3.17 

77.00 

1/ 

^•0.77 

3.05 

21.60 

0 

::7.30 

7.83 

70.05 

0 

37.35 

7.83 

70.03 

0 

34.37 

7.60 

10.43 

0 

7?.  73 

7.75 

15.74 

0 

7G.03 

7.10 

15.46 

0 

73.70 

1.76 

17.47 

0 

10.30 

1.37 

7.06 

0 

17.63 

1.34 

7.  46 

0 

17.51 

1.33 

7.37 

377 

17047. ?3 

1351.75 

7570.17 

TGIAt 

rATTlIRCD 

MEIRD 

CITY 

MDFS 

rcT 

SO  Mt 

SU  MT 

30.51 

3.70 

337  » 

143 

36.1? 

4.14 

4 

35 . 00 

4.17 

3500 

1 40 

33.37 

4.47 

1645 

1 10 

33.16 

4.57 

33C6 

143 

37.76 

4.50 

460 

153 

31.81 

4.77 

1776 

174 

31.00 

4.84 

3500 

140 

30 . 55 

4.71 

3500 

140 

77.0? 

5.07 

7775 

146 

77 . 5? 

5.07 

7017 

146 

77.77 

5.17 

7661 

145 

77.07 

5.54 

7176 

135 

57.71 

1.75 

1171 

705 

50.47 

1.70 

670 

177 

56.11 

1 .34 

1173 

707 

40.46 

1.55 

765 

700 

35.73 

7.10 

077 

216 

56.54 

I .33 

008 

71  1 

57.77 

1.47 

1010 

716 

44.73 

1.67 

5 

31.16 

7.41 

5 

36.71 

7.06 

714 

207 

66.30 

0.00 

64.77 

0.00 

6 

60.76 

O.OO 

60.2? 

0.00 

1 

55.40 

0.00 

5 

47.77 

0.00 

46.47 

0.00 

37.53 

0.00 

77.64 

0.00 

1 

70.47 

0.00 

I 

70.73 

0.00 

5 

70765.00 

16.73 
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TABLE  3-6 


• 999  lINnMAnrD 


CAPTURED 

LF(G 

HEP 

SHL 

HINI 

VOICE 

DATA 

VlltCO 

TOTAL 

rArn»:EP 

HT  TOO 

CITY 

HPPS 

ES 

CS 

ES 

ES 

HOPS 

HPPS 

HPF5 

HPPS 

PCI 

SO  HI 

sn  HI 

1 NEW  VOr<K  NY-NJ 

SA3.&S 

0 

136 

179 

2 

431.67 

101.32 

717.06 

1250.05 

44.90 

1304 

237 

2 CMlCAno  IL 

370. 40 

0 

36 

I3A 

3 

267.64 

62.02 

445.00 

775.54 

35.70 

3500 

140 

3 LOS  ANGELES-LONG  PEA 

133.00 

0 

40 

36 

3 

175.70 

41.24 

292.17 

509.13 

30.05 

3500 

140 

< PHILAntLrMIA  TA-NJ 

143. A3 

0 

36 

43 

2 

154.34 

36.20 

256.51 

446.95 

32.59 

3500 

140 

3 tCTROir  ni 

114.75 

0 

20 

69 

3 

141.44 

33.20 

235. 22 

409.06 

28.00 

3500 

140 

A WASHINGTON  PC-NP 

1 10.B5 

0 

19 

AO 

A 

132.01 

31.17 

220 . 66 

384 . 05 

28.00 

2012 

146 

7 POSTON  NA 

97.00 

0 

13 

80 

1 

95.57 

22.43 

158.73 

276.93 

35.32 

1233 

200 

B NASSAU-SUFFOLK  NT 

B3.0J 

0 

13 

60 

1 

B5.31 

20.00 

141.71 

246.93 

33.53 

1210 

202 

9 CLEVELANP  OH 

7V.30 

0 

0 

73 

1 

85. 6B 

20.11 

142.47 

240.27 

31.90 

1517 

112 

10  HOUSTON  rx 

73.95 

0 

B 

AS 

2 

90.87 

21.33 

131.12 

263.32 

20.00 

3SC0 

140 

If  PALTINORE  HP 

73.93 

0 

B 

65 

2 

89.39 

20.90 

140.65 

259.02 

20.55 

2257 

130 

13  FITTSPUrtGH  PA 

73.20 

0 

B 

64 

*9 

90.13 

21.16 

149.07 

261.17 

20.03 

3047 

146 

13  HINNCAPOLIS-ST  PAUL 

73.30 

0 

8 

64 

1 

85.64 

20.10 

142.47 

240.16 

29.50 

3500 

140 

14  ATLANTA  GA 

73.  AO 

0 

4 

BO 

1 

01.13 

19.04 

134.71 

235.00 

30.00 

3500 

140 

13  ST  LOUIS  HO-IL 

70.35 

0 

4 

77 

1 

79.94 

18.76 

132.95 

231.65 

30.37 

3500 

140 

lA  PAI.IAS-FORT  WURTH  TX 

A9.A0 

0 

4 

76 

1 

70.  BO 

10.50 

131 .05 

220.35 

30.40 

3500 

140 

17  NILWAUKEE  HI 

A3.  AO 

0 

4 

60 

1 

67.97 

15.95 

1 13.03 

196.95 

32.29 

1455 

161 

IB  NEUAHK  NJ 

AO.  43 

0 

3 

60 

1 

65.79 

15.44 

107.41 

190.65 

31.71 

lOOO 

217 

19  CINCINNATI  OH-KT 

43.33 

0 

4 

41 

2 

67.40 

15.82 

112.07 

195.31 

22.20 

2147 

136 

30  • NEW  YORK 

43.73 

0 

5 

36 

O 

07.33 

20.55 

145.37 

253.64 

16.05 

A 

31  SAN  FRANCISCn-OAKLAN 

43. AO 

0 

4 

40 

1 

64.07 

15.23 

107.09 

107.99 

22.66 

2480 

143 

33  BUFFALO  NY 

43. AO 

0 

4 

40 

1 

30.40 

11.05 

83.94 

146.26 

29.13 

1570 

116 

33  JERSEY  city  NJ 

39.90 

0 

11 

7 

0 

28.71 

6.74 

47.74 

83.19 

47.96 

47 

21 

34  INPIANAPOLIS  IN 

39. AO 

0 

36 

1 

59.22 

13.90 

90.48 

171.59 

23.00 

3072 

145 

33  CULUHPUS  OH 

39.  AO 

0 

4 

36 

1 

55.72 

13.00 

92.66 

161.45 

24.53 

2457 

142 

3A  PENVER-POULPER  CO 

39.45 

0 

3 

40 

1 

53.94 

12.66 

07.70 

156.30 

25.24 

3500 

140 

37  KANSAS  CITY  NO-KS 

38.  70 

0 

3 

39 

1 

53.27 

12.50 

00.59 

154.37 

25.07 

3341 

143 

3B  NEW  HAVEN-WEST  HAVEN 

36.45 

0 

3 

36 

1 

37.70 

8.85 

62.70 

109.26 

33.36 

337 

125 

39  tOUISVILLE  KV-IN 

33.15 

0 

1 

40 

1 

40.03 

11.27 

77.87 

139.10 

23.82 

1372 

174 

30  PRIPGEPORT  CT 

33.13 

0 

1 

40 

0 

31.75 

7.45 

52.00 

92.00 

36.03 

178 

120 

31  NEW  PRUNSWICJ(-PERTH 

33.15 

0 

1 

40 

0 

31  .OO 

7.28 

51.55 

87.82 

36.91 

312 

1 10 

33  HIANI  FL 

31.30 

0 

3 

29 

1 

46.56 

10.93 

77.42 

134.91 

23.13 

7042 

133 

33  PAYTON  OH 

31.30 

0 

3 

29 

1 

42.97 

10.08 

71.45 

124.51 

25.06 

1707 

121 

34  CHARLOTTE-OASTONIA  N 

31.30 

0 

3 

29 

1 

37.95 

0.91 

63.11 

109.96 

20.37 

1525 

113 

33  HARTFORP  CT 

30.90 

c 

1 

37 

1 

44.10 

10.35 

73.34 

127.79 

24.10 

1032 

216 

3A  PROVIPENCE-WARHICK-P 

30.75 

0 

0 

41 

1 

39.32 

9.23 

65.40 

113.95 

26.99 

747 

206 

37  ROCHESTER  NY 

30.43 

0 

3 

20 

1 

43.03 

10.29 

72.88 

127.00 

23.90 

2766 

146 

3B  NFH  ORLEANS  LA 

30.45 

0 

3 

20 

1 

43.44 

10.20 

72.24 

125.00 

24.19 

1966 

130 

39  NASHVILLE  PAVIPSON  T 

30.43 

0 

3 

20 

1 

42.53 

9.98 

70.73 

123.25 

24.71 

*500 

140 

40  HEHPHn  TN-AR 

30.45 

0 

3 

20 

1 

41.15 

7.66 

60.42 

117.23 

25.54 

2270 

139 

41  NORTHEAST  PFNNSTLVAN 

30.43 

0 

3 

2B 

1 

40.65 

9.54 

67.57 

117.78. 

25.05 

1751 

130 

43  RICHHONP  VA 

30.43 

0 

3 

20 

1 

40.34 

9.47 

t.7.09 

116.90  ' 

26.05 

2145 

136 

43  HARRISPURU  PA 

30.43 

0 

3 

20 

1 

36.56 

0.58 

60.00 

105.94 

20.74 

1624 

1 17 

44  AKRON  OH 

30.00 

0 

0 

40 

1 

36.03 

0.64 

61.25 

106.73 

20.11 

903 

216 

45  SF9tIPOFIELP-CHICOPEC 

30.00 

0 

0 

40 

1 

33.70 

7.91 

56.04 

97.65 

30.72 

633 

171 

4A  A1  PAHT-SaTNECTAPY-T 

39.40 

0 

1 

33 

1 

40.95 

9.61 

60.  10 

118.67 

24.78 

26"  4 

144 

47  SAN  PIECO  CA 

29.40 

0 

1 

35 

1 

39.90 

7.36 

66 . 35 

1 15.60 

25.43 

3500 

140 

4B  HERIPEH  CT 

2B.20 

0 

e 

4 

0 

20.86 

4.90 

34.69 

60.45 

46.65 

24 

24 

49  TOLEDO  OH-m 

37.15 

0 

1 

32 

1 

38.74 

9.09 

64.43 

112.2’ 

24.10 

2107 

137 

SO  PIRHINGMAH  AL 

27.15 

0 

1 

32 

1 

30.  74 

7.09 

64.42 

112.24 

24.19 

3350 

142 

SI  OKLAHOHA  CITY  OK 

37. 15 

0 

1 

32 

1 

30.71 

7.00 

64.37 

112  16 

24.21 

3491 

140 

53  TaHPA-ST  fETERSPURG 

37.15 

0 

1 

32 

1 

37.55 

n.BI 

62.44 

100. UO 

24.95 

2045 

133 

S3  LATFRUURr  CT 

37.13 

0 

1 

32 

0 

24.90 

5.04 

41.40 

72.14 

37.63 

257 

100 

34  ALLENTOWN- DC THLEHEN- 

36.40 

0 

1 

31 

1 

36.32 

0.52 

60.39 

105.23 

25.07 

1490 

152 

35  ORANP  RAPIDS  HI 

24.90 

0 

1 

29 

1 

35.29 

0.20 

50.60 

102.25 

24.35 

1420 

169 
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CAr-TUREH 

HPPS 


’>*■  WILHI^TON  DC-HJ 
>7  <.ONG  PRANCH-ASniRY  P 
iB  BlJin.  (NGTOM  MC 
'<9  NF.U  I ONPON-NURUICH  C 
lO  MAHlLTON-MiPIUFTnUN 
>1  ELNinA  NT 
? BRISTOL  CT 
3 NOT,t  OLK-VIRGINIA  BEA 
< ANAHEtN  SANTA  ANA-GA 

5 TOUNOSinUN-WARRrN  0«» 

6 READING  PA 

7 GARY -IIANNOND -EAST  EH 

8 L'ANTON  0<i 

9 LANCASTER  PA 
O SOUTH  BEND  IN 

! POOGHREEPSIE  MY 
? NEWPORT  NEWS-MAMPTON 

3 ERIE  PA 

4 ANN  ARBOR  MI 

5 WORCESTER  HA 

4 ATLANTIC  CITY  NJ 
7 LORAIN-ELYRIA  OH 
B LAEAVETTE-wesr  LAFAY 
9 VINELAND-HILLUILLE-B 

0 MANSE lELD  OH 

1 ELKHART  IN 

7 NEW  BRITAIN  CT 
I NORWALK  CT 
• PATERSON  rL IE  TON-PAS 
> • PENNSYLVANIA 
i STAHEORB  CT 
' PHOT  NIX  AZ 

: grecnsboro-uipst»m-s 

f SYRACUSE  NY 
» LANSING-E >ST  LANSING 
1 SEATTLE  EVERETT  HA 
; FORT  WAYNE  IN 
I RALEIGH- DURHAM  MC 
I OMAHA  NE-IA 
i KNOXVILLE  TN 
TRENTON  NJ 
PITTSEIEin  MA 
NEW  BEDEORP  MA 
LOWELL  HA-NH 
TULSA  OK 
JACKSONVILLE  EL 
SAN  ANTONIO  TX 
PEORIA  IL 

* MEW  JERSEY 

• OHIO 
PORTLAND  OR- HA 

BRE  ~NV  I L L E - 8P  AR  T aNBU 
CT4AT  'ANOOGA  TN-OA 
BINGIi.VMTON  NY -PA 
JOHNSTOWN  PA 


■ 


O 


UNSHARED 


VOICE 

DATA 

VIDEO 

MBPS 

MBPS 

MDPS 

34.45 

0.07 

57.77 

70.05 

4.  JO 

44.44 

25.74 

4.07 

43.18 

23.77 

5.42 

37.77 

77.01 

5.35 

37.73 

71.40 

5.04 

35 . 7.3 

20.01 

4.00 

34.40 

37.44 

0.77 

67.77 

28.74 

4.00 

40.  14 

20.73 

4.74 

47.77 

20.45 

4.40 

47.31 

28.73 

4.43 

46.75 

77.45 

4.47 

45.70 

77.15 

4.37 

45. 15 

27.14 

4.37 

45.13 

27. BT 

4.53 

44.25 

24.  (0 

4.22 

44.04 

24.44 

4.21 

43.77 

25.07 

4.04 

47.74 

75.11 

5.07 

41.74 

23.04 

5.40 

37.45 

23.10 

5.42 

30.42 

22.05 

5.17 

34.44 

22.04 

5.17 

34.44 

21.71 

5.14 

34.43 

21.75 

5.11 

34.17 

22.02 

5.17 

34.42 

17.27 

4.05 

20.73 

24.37 

5.77 

40.53 

40.44 

11.47 

00.07 

20.45 

4.00 

34.00 

34 . 75 

0.43 

61.11 

34.03 

0.44 

57.72 

34.30 

0.07 

57.17 

34.32 

0.05 

57.07 

33.77 

7.73 

54.15 

31.41 

7.37 

52.23 

31.11 

7.30 

51.73 

30.73 

7.21 

51.11 

27.74 

4.78 

47.47 

24.14 

5.47 

40.10 

21.04 

4.74 

35.03 

?0.77  4.80  34.54 
?0.?7  4.74  33.70 
33.53  7.07  55.75 
31.17  7.30  51.74 
30.00  7.75  51.34 

27.33  4.41  45.45 
77.73  4.R4  40.41 

35.33  0.77  50.74 
20.77  4.74  47.75 
20.35  4.44  47.15 
27.75  4.51  44.15 
25.04  4.04  47.77 
25.24  5.77  41.72 


TOTAL 

r;APTi»<ED 

ME  rr  0 

MBPS 

PCT 

SO  MI 

77.02 

74.04 

1 145 

01.20 

27.53 

474 

75.23 

31.70 

470 

47.32 

34.42 

4 78 

44.07 

.34.32 

471 

42.75 

311.55 

415 

40.77 

35.02 

79 

100.54 

17.35 

1337 

03.71 

25.03 

707 

03.25 

25.23 

1073 

02.44 

75.47 

R47 

01.01 

25.67 

737 

00.17 

24.71 

745 

70.4/ 

74.47 

744 

70.44 

74.71 

707 

00.40 

74.04 

013 

74.74 

27.37 

430 

74.41 

27.41 

013 

74.01 

20.07 

711 

72.74 

20.04 

550 

49,07 

30.40 

547 

44.94 

31.37 

475 

43.00 

•T7.07 

500 

43.00 

32.00 

500 

43.47 

33.  on 

474 

43.03 

33.32 

440 

43.87 

27.15 

117 

50.05 

37.14 

00 

70.47 

74. 1.3 

177 

140.94 

12.77 

7 

57.75 

24.33 

171 

104.40 

14.I-3 

3500 

104.41 

14.51 

.3713 

77.41 

15.21 

2419 

77.44 

T5.24 

2277 

77.04 

15.48 

3500 

71.01 

14.45 

1750 

70.15 

14.01 

1SS3 

07.04 

17.01 

1537 

04.23 

17.57 

1630 

70.02 

21.44 

228 

41  .04 

24.02 

713 

40.17 

25.17 

704 

50.73 

75.80 

177 

77.15 

14.02 

3500 

70.10 

15.77 

3177 

07.47 

14.07 

7577 

77.70 

in.  in 

1003 

04. 70 

14.77 

3 

to?. 37 

13.10 

7 

0.3 . 7 1 

15.50 

3500 

07.14 

15.70 

2115 

no.  41 

14.04 

2107 

74.07 

17.7.3 

7071 

73.17 

1 7.44 

1770 

Cl  TY 
SO  HI 

200 
141 
150 
147 
140 
147 
34 
341 
207 
214 
715 
217 
217 
2T  7 
214 
217 
177 
212 
202 
170 
lOJ 
144 
147 
147 
144 
157 

50 
30 
7R 

51 
140 
144 

147 

137 

140 

177 

114 

113 

117 

70 

05 

03 

73 

140 

144 

143 

175 


140 
135 
135 
I 14 
12j 
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TABLE  1-6 


,9V?  UNnHAREP 


CATTUREP 

LRO 

MEP 

5ML 

MINI 

LUICF 

RATA 

WlPfO 

TOTAL 

CAT  IINlED 

MP  IRU 

CUT 

NPPS 

rs 

E5 

tS 

ES 

MRP  5 

MRPS 

MPPS 

MPr-r. 

PI. I 

50  MI 

SO  MI 

III 

PAVEMTORi  -ROCK  ISLAN 

1 3.  VO 

0 

1 

13 

1 

24.93 

5.05 

41.49 

72.23 

1 7.04 

1704 

121 

113 

RATON  ROUGE  LA 

13. VO 

0 

1 

13 

1 

34.42 

5.73 

40.41 

70.  75 

10.23 

1417 

117 

lli 

HUNT  ING TON- ASHI  ANP  N 

13.  VO 

o 

1 

13 

1 

34.31 

5.71 

40.43 

70.45 

18.31 

1754 

123 

IM 

LINA  ON 

12.  VO 

0 

1 

13 

1 

34.10 

5.44 

40.00 

47.8-« 

18.47 

1705 

121 

119 

NANCHESTER  Nil 

12. VO 

0 

1 

13 

1 

31.13 

4.V4 

35.13 

41.21 

21.07 

258 

101 

IIA 

SACRANENTO  CA 

12.79 

0 

0 

17 

1 

34.  V5 

4.32 

44.81 

78.08 

14.33 

3434 

141 

117 

NASHUA  Nil 

13.49 

0 

3 

4 

0 

18.40 

4.34 

30.92 

53.80 

23.11 

154 

44 

118 

PROCKTON  NA 

13.49 

0 

3 

4 

0 

IB.  OR 

4.34 

30.07 

52.40 

23.74 

137 

57 

IIV 

SAN  .POSE  CA 

12.00 

0 

0 

14 

1 

28.88 

4.78 

48.03 

83.47 

14.34 

1300 

191 

130 

YORK  PA 

12.00 

0 

0 

14 

1 

28.71 

4.74 

47.  74 

83.18 

14.43 

1435 

149 

131 

C0LUN8IA  SC 

13.00 

0 

0 

14 

1 

28.44 

4.73 

47.47 

83.04 

14.45 

1445 

158 

133 

JOHNSON  CITY-KINOSrO 

13.00 

0 

0 

14 

1 

37.4V 

4.45 

49.71 

77.49 

15.07 

7844 

144 

133 

SALT  LAKE  CITY-OGPEN 

12.00 

0 

0 

14 

I 

24.34 

4.1V 

*3.84 

74.38 

15.71 

3500 

140 

134 

LITTLE  ROCK-NORTH  LI 

13.00 

0 

0 

14 

1 

25.82 

4.04 

42.94 

74.82 

14.04 

1489 

153 

139 

AUSTIN  TX 

12.00 

c 

0 

14 

1 

35.48 

4.03 

42.71 

74.42 

14.13 

2744 

145 

I3« 

NICHIIA  KS 

12.00 

0 

0 

14 

1 

24.  VV 

5.87 

41.54 

72.41 

14.57 

2448 

142 

137 

ORLANPO  PL 

12.00 

0 

0 

14 

1 

24.85 

5.83 

41.32 

72.00 

14.47 

2528 

143 

138 

EVANSVILLE  INKY 

13.00 

0 

0 

« 6 

1 

34.34 

S.4V 

40.34 

70.27 

17.07 

1975 

131 

13? 

TERRE  HAUTE  IN 

12  OO 

0 

0 

14 

1 

31.88 

5.14 

34.19 

43.40 

10.93 

1499 

ISO 

130 

HUNCIE  IN 

13.00 

0 

0 

14 

1 

21.44 

5.04 

39.48 

42.17 

19.30 

394 

142 

131 

LAURENCE 'HAVERHILL  N 

13.00 

0 

0 

14 

1 

21.37 

5.00 

35.41 

41.70 

19.45 

305 

114 

133 

RLOOniNGinN  IN 

13.00 

0 

0 

14 

I 

20.  lO 

4.72 

33.43 

5P.29 

20.40 

3R4 

139 

133 

• VIRGINIA 

12.00 

0 

0 

14 

0 

31.28 

7.34 

52.02 

70.44 

13.24 

5 

134 

rORTlANP  HP 

13.00 

0 

V 

14 

0 

19.07 

4. 40 

31.72 

95.27 

21.71 

34  7 

134 

139 

RACINE  WI 

13.00 

0 

0 

14 

0 

18.85 

4.43 

31.35 

54.43 

21.74 

337 

125 

I3« 

UANPURY  CT 

13.00 

0 

0 

14 

0 

17.73 

4.14 

2V.44 

51.33 

23.38 

255 

too 

137 

KENOSHA  UI 

13.00 

0 

0 

14 

0 

17.33 

4.04 

20.45 

47.92 

24.04 

272 

105 

138 

LAPAYEIIF  LA 

13.00 

0 

0 

14 

0 

15.82 

3.71 

24.31 

45 . 85 

74.17 

283 

109 

I3» 

t HARVLANP 

11.35 

0 

0 

15 

0 

27.54 

4.47 

45.83 

'9.04 

14.09 

5 

140 

• KENTUCKY 

10.50 

0 

0 

14 

0 

24.57 

4.24 

44.19 

77.00 

13.44 

4 

141 

PITCHRURG-LPONINSTER 

V.15 

0 

1 

8 

0 

17.55 

4.12 

39. IB 

50.85 

17.97 

167 

49 

143 

NAPISON  UI 

V.OO 

0 

0 

13 

1 

28.24 

4.43 

44.99 

81.80 

10.79 

1198 

204 

143 

PLINT  HI 

V.OO 

0 

0 

13 

1 

27.83 

4.53 

44.20 

00.45 

11.14 

1182 

204 

144 

PCS  NOINES  lA 

V.OO 

0 

0 

12 

1 

27.50 

4.45 

45.73 

79. 48 

11.29 

1134 

210 

149 

CtMRI.£3T0N  UV 

V.OO 

0 

0 

13 

1 

37.05 

4.35 

44.98 

70.30 

11.40 

1255 

197 

144 

LEXINGTON  PAYETTE  KY 

V.OO 

0 

0 

12 

1 

24.82 

4.30 

44.41 

77.73 

11.58 

1493 

280 

147 

KALANA200- PORT. AGE  NT 

9.00 

0 

0 

13 

1 

35.53 

5.VV 

42.41 

73.94 

12.17 

1149 

208 

148 

ROCKPORP  IL 

V.OO 

0 

0 

13 

1 

35.44 

5. VO 

42.34 

73. 7R 

12.20 

802 

211 

I4» 

PORT  LAIiOERPALE'HOLL 

V.OO 

0 

0 

1? 

1 

25.35 

5. 95 

43.14 

73.44 

12.25 

1219 

202 

190 

KTUPnOll'NIPPLETOUN  N 

V.OO 

0 

(f 

13 

I 

23.4  V 

5.94 

37.40 

40.45 

13.11 

033 

21J 

191 

ROANOKE  VA 

V.OO 

0 

0 

13 

1 

23.40 

5.54 

37.25 

48.^7 

13.14 

1 187 

205 

193 

SPRINCPIELP  I*_ 

V.OO 

0 

o 

12 

1 

23.42 

5.50 

30.94 

47.85 

13.24 

1190 

205 

153 

UILI  lANSPORT  PA 

V.OO 

0 

0 

13 

1 

23.10 

5.42 

30.42 

44 . 95 

13.44 

1215 

202 

194 

CHANPA I ON  -UR8ANA-RAN 

V.OO 

o 

o 

12 

1 

22.  P2 

5.34 

37.75 

44.13 

13.61 

lOOO 

217 

155 

SAGINtYU  MI 

V.OO 

0 

0 

13 

1 

33.47 

5.32 

37.70 

45.49 

13.70 

814 

212 

194 

RATTLE  CREEK  HI 

V.OO 

0 

0 

12 

1 

32.44 

5.37 

37.32 

45.02 

13.04 

1243 

194 

157 

STEURCNVILLE-UEIRTON 

V.OO 

0 

0 

12 

t 

22.23 

5.33 

34.97 

44.43 

13.97 

582 

103 

198 

UIIEELINO  UV-OH 

V.OO 

0 

0 

12 

1 

23.14 

5.20 

36.85 

44.21 

14.02 

744 

217 

150 

STATE  COLI  FOE  PA 

V.OO 

0 

0 

1 j 

1 

22.15 

5.20 

34.83 

44.10 

14.02 

Ills 

212 

140 

ALTOONA  PA 

V.OO 

0 

0 

12 

1 

32.14 

5.30 

34.82 

44.14 

14.03 

530 

173 

141 

FAYETTEVILLE  NC 

9.00 

0 

0 

1 3 

1 

22.08 

5. 10 

34.71 

43.97 

14.07 

454 

194 

143 

PARKFRSRURG  MARIETTA 

V.OO 

0 

0 

12 

1 

31 .94 

5. 15 

34.47 

43.57 

14.15 

1244 

199 

143 

SPRINCPIELP  OH 

v.oc 

0 

0 

12 

1 

21.70 

5.14 

34.42 

43.44 

14.10 

P34 

213 

144 

JACKSON  Ml 

V.OO 

o 

0 

1 .. 

1 

31.40 

5.0V 

34.05 

42.02 

I 4. -53 

49lf 

200 

145 

ampERLANP  HP  UV 

V.OO 

0 

o 

12 

1 

21  .54 

5.04 

3?.  • 84 

4'*.  TO 

14.40 

•SO 

207 

» 

-«  • 

f 

- « 

• 

« 

» . • 

• » ■ 

1 . ■ 1 

1 

1 

1 

1 

1 

• 

ORIGINAL  FACE  U 
OF  POOR  QUALITY 


3-33 


• 1 


UNSHARFP 


VOICE 

DA  Til 

VIHEO 

MPPS 

m»FS 

Mors 

21.40 

5.02 

35.59 

21.31 

5.00 

35.44 

71 . 17 

4.97 

35.20 

20.87 

4.90 

34.71 

20.07 

4.90 

34.71 

20.79 

4.88 

34.50 

.70.40 

4.01 

34,06 

20.40 

4.79 

33 . 92 

20.36 

4.78 

33.06 

20.35 

4.70 

33.04 

20.30 

4.76 

33.75 

20.27 

4.76 

33.71 

20.22 

4.75 

33.63 

20.04 

4.70 

33.32 

19.98 

4.69 

33.23 

19.59 

4.60 

32.59 

19.33 

^.54 

32.15 

19.30 

4.53 

32.09 

10.43 

4.33 

30 . 65 

30.45 

7.15 

50.64 

25.80 

6.06 

42.90 

23.65 

5.55 

39.33 

22.80 

5.35 

37.92 

21.47 

5.04 

35.71 

21.09 

4.95 

35.08 

10.07 

4.43 

31.38 

10.00 

4.23 

29.94 

17.61 

4.13 

29.20 

17.40 

4.09 

28.94 

16.43 

3.86 

27.33 

19.62 

4.61 

32.64 

19.60 

4.60 

32.60 

19.44 

4.56 

32.33 

18.40 

4.34 

30.72 

17.83 

4.10 

29.65 

17.31 

4.06 

2H.79 

17.27 

4.05 

20.72 

17.10 

4.01 

28.43 

17.00 

4.01 

28.41 

16.67 

3.91 

27.72 

16.62 

3.90 

27.63 

16.50 

3.07 

27.44 

16.46 

3.86 

27.30 

15.15 

3.56 

25.19 

14.31 

3.43 

24.27 

23.45 

5.50 

39.00 

23.00 

5.42 

30.39 

23.94 

5.62 

39.01 

23.  R3 

5.59 

39.61 

23.51 

5.52 

39.10 

21.94 

5.  IS 

36.49 

21.07 

5.13 

36.37 

21.74 

5.10 

36.16 

21.22 

4.90 

35.30 

20.64 

4.84 

34.32 

TOTAL 

rAriOOEli 

METRO 

Mors 

TTT 

SM  MI 

62.01 

14.51 

1037 

61.75 

14.58 

6R6 

61.33 

14.67 

1368 

60.40 

14.00 

1404 

60.47 

14.00 

453 

60.25 

14.94 

1191 

59.34 

15.17 

554 

59.10 

15.23 

1100 

59.00 

15.25 

717 

58.96 

15.27 

459 

50.01 

15.30 

1107 

58.74 

15.32 

6~0 

58.60 

15.36 

578 

58.07 

15.50 

1258 

57.91 

15.54 

580 

56.70 

15.85 

524 

56.02 

16.06 

447 

55.92 

16.10 

721 

53.40 

16.85 

462 

88.24 

10.20 

7 

74.75 

12.04 

4 

68.53 

>3.13 

4 

66.07 

13.62 

5 

62.22 

14.46 

4 

61.13 

14.72 

5 

54,68 

16.46 

653 

52.16 

17.25 

612 

51 .02 

17.64 

568 

50.43 

17.05 

41/ 

47.62 

18.70 

451 

56.87 

14.51 

BOB 

56.00 

14.52 

045 

56.34 

14.64 

1173 

53.1  4 

15.41 

749 

51  .66 

15.97 

670 

50.16 

16.45 

805 

50.04 

16.49 

656 

49.54 

16.65 

684 

49.51 

16.66 

611 

40.31 

17.00 

685 

40.15 

17.16 

619 

47. or 

17.26 

555 

47.71 

17.29 

638 

43.07 

18.7? 

496 

42.32 

17.49 

471 

67.95 

10.15 

1651 

66.89 

10.09 

1700 

69.37 

0.65 

2610 

67.05 

0.67 

2650 

68.13 

8.81 

1919 

61.58 

9.44 

3500 

63.38 

9.47 

2363 

63.01 

9.52 

2818 

61  50 

9.76 

2013 

57.80 

10.03 

3500 

CITY 
SO  ni 

216 

19V 

179 

172 

154 
205 
170 
213 
203 
157 
212 
197 
102 
197 
103 
172 

155 
203 
150 


194 

100 

100 

147 

155 

211 

214 

207 

206 

190 

211 

19b 

199 

100 

199 

107 

170 

192 

1A6 

lAO 

110 

120 

144 

145 
129 

140 

141 

146 
132 
140 


r 


TABLE  3-6 


,99V  UM'JHARCD 


CAPTUREP 

LRG 

MED 

SMI 

MINI 

VOICE 

PATA 

VTpr.o 

TOIAl 

CAT  HIRED 

MFIKO 

Cl  lY 

MBPS 

ES 

ES 

ES 

ES 

MBPS 

MBPS 

MBPS 

MPT  5 

ITT 

SO  MI 

SO  MI 

221  nULUTH-SUPERIOR  HN-W 

6.00 

0 

0 

0 

1 

20.10 

4.76 

33.73 

50.76 

10.21 

3500 

140 

222  WEST  PALh  PEACH-PnCA 

6.00 

0 

0 

D 

I 

20.07 

4.71 

33.37 

50.14 

10.32 

2023 

132 

223  GLENS  EftLLS  MY 

6.00 

0 

0 

ri 

I 

17.71 

4.63 

32.77 

57.11 

10.51 

1723 

121 

224  TOPEKA  KS 

6.00 

0 

0 

3 

1 

10.95 

4.45 

31.51 

54.71 

10.73 

1 764 

123 

225  TALL  RIVER  Hrt-RI 

6.00 

0 

0 

U 

1 

10.93 

4.44 

31.40 

54.06 

10.94 

1975 

131 

226  PENSACOLA  FL 

6.00 

0 

0 

B 

1 

10.47 

4.34 

30.74 

53.57 

11.20 

1697 

120 

227  SHEPOYGAN  W1 

6.00 

0 

0 

8 

1 

17.01 

4.18 

29.62 

51.61 

11.63 

1776 

124 

228  • TEXAS 

6.00 

0 

0 

u 

O 

20.33 

4.77 

33.02 

58.92 

10. 18 

4 

229  UAULiAU  U1 

6.00 

0 

0 

0 

0 

16.51 

3.87 

27.45 

47.83 

12.54 

1506 

115 

230  CORPUS  PHRISTI  TX 

6.00 

0 

0 

0 

0 

16.40 

3.05 

27.20 

47.53 

12.62 

1526 

113 

731 'LEWICTON-AUPURN  NE 

6.00 

0 

0 

B 

0 

15.33 

3.60 

25.49 

44.42 

13.51 

102 

96 

232  • NEPRA5KA 

6.00 

0 

0 

8 

A 

15. 19 

3.56 

25.26 

44.01 

13.63 

T 

233  • OKLAHOMA 

6.00 

0 

0 

8 

0 

14.25 

3.35 

23.70 

41.30 

14.53 

3 

234  • MINNESOTA 

4.50 

0 

0 

6 

0 

25.01 

5.07 

41.59 

72.46 

6.21 

7 

235  * ILLINOIS 

4.50 

0 

0 

6 

0 

23.77 

5.58 

39 . 53 

68.09 

6.53 

6 

236  • MICHIGAN 

4.50 

0 

0 

6 

0 

22.50 

5.20 

37.42 

65.21 

6.90 

6 

237  • SOUTH  PAKOTA 

4.50 

0 

0 

6 

0 

11.53 

2.71 

19.10 

33.42 

13.46 

2 

238  * NORTH  PAKOTA 

4.50 

0 

0 

6 

0 

11.10 

2.62 

10.59 

32.40 

13.07 

*. 

A 

239  ■ APT70NA 

4.50 

0 

0 

6 

0 

10.53 

2.47 

17.51 

30.52 

14.75 

3 

240  4 UTAH 

4.50 

0 

0 

6 

0 

10.43 

2.45 

17.34 

30.21 

14.70 

3 

241  MACON  CA 

3.00 

0 

0 

4 

1 

20.12 

4.72 

33.46 

50.31 

5.  15 

1400 

173 

242  ALPUOUEROUE  NM 

3.00 

0 

0 

4 

1 

19.64 

4.61 

32.65 

56.90 

5.27 

3500 

140 

243  SPRINGFIELP  MO 

3.00 

0 

0 

4 

I 

19.53 

4.5P 

32.47 

56.59 

5.30 

1244 

199 

244  SAVANNAH  GA 

3.00 

0 

0 

4 

1 

19.20 

4.51 

31 .93 

55.64 

5.3? 

1360 

179 

245  FORT  SMITH  AR-OK 

3.00 

0 

0 

4 

19.02 

4.46 

31.63 

55.12 

5.44 

337? 

142 

246  CLARKSVILLE-HOF-KIMSV 

3.00 

0 

0 

4 

1 

10.87 

4.43 

31.39 

54.67 

b.49 

1264 

196 

247  PEAUMONT-PORT  ARTHUR 

3.00 

0 

0 

4 

I 

10.67 

4.38 

31.05 

54.10 

5.55 

2207 

137 

248  FRESNO  CA 

3.00 

0 

0 

4 

1 

10.29 

4.29 

30.41 

52.99 

5.66 

3500 

140 

249  TUCSON  AZ 

3.00 

0 

0 

4 

1 

10.22 

4.28 

30.29 

52.78 

5.60 

3500 

140 

250  PAKERSFIF.LD  CA 

3.00 

0 

0 

4 

I 

17.32 

4.06 

20.00 

SO.  10 

5.90 

3500 

140 

251  FAYETTCVTLLE-SPRIMGP 

3.00 

0 

0 

4 

1 

17.10 

4.03 

28.58 

47.79 

6.03 

1809 

125 

252  COLO:«APO  SPRINGS  CO 

3.00 

0 

0 

4 

1 

16.76 

3.90 

20.21 

49.15 

6.10 

2710 

145 

253  EAU  CLAIRE  WI 

3.00 

0 

0 

4 

1 

16.70 

3.92 

27.78 

40.40 

6.20 

1665 

119 

254  SANTA  PARPARA-SANTA 

3.00 

0 

0 

4 

1 

16.1  7 

3.80 

26.89 

46.86 

6.40 

2737 

145 

70S  LAKELANP-HINTER  HAVE 

3.00 

0 

0 

4 

I 

16.14 

3.79 

26.05 

46.70 

6.41 

1058 

127 

256  AMARILLO  TX 

3.00 

0 

0 

4 

1 

15.40 

3.63 

25.74 

44.86 

6.6? 

1812 

125 

257  WICHITA  FALLS  TX 

3.00 

0 

0 

4 

1 

15.32 

3.60 

25.48 

44.40 

6.76 

1713 

121 

258  PILOXI-GULTPORT  MS 

3.00 

0 

0 

4 

I 

15.14 

3.55 

25.  18 

43.88 

6.84 

1515 

112 

259  GALVESTON- TEXAS  CITY 

3.00 

0 

0 

4 

1 

14.10 

3.31 

23.44 

40.04 

7.34 

399 

1 42 

260  BANGOR  ME 

3.00 

0 

0 

4 

1 

13.57 

3.18 

22.57 

39.32 

7.63 

350 

129 

261  • IOWA 

3.00 

0 

0 

4 

0 

19.35 

4.54 

32.17 

56.06. 

5.35 

4 

262  * NORTH  CAROLINA 

3.00 

0 

0 

4 

0 

19.21 

4.51 

31.94 

55.66  ■ 

5.3? 

5 

^ 2 

263  • MISSISSIPPI 

3.00 

0 

0 

4 

0 

17.06 

4.19 

27.67 

51.74 

5.00 

5 

3 K 

264  • WISCONSIN 

3.00 

0 

o 

4 

0 

17.00 

4.10 

29.60 

51.57 

5.82 

4 

o ^ 

265  4 GEORGIA 

3.00 

0 

0 

4 

0 

17.41 

4.09 

20.75 

50.44 

5.95 

5 

266  4 FLORIPA 

3.00 

0 

0 

4 

0 

17.03 

4.00 

20.32 

47.34 

6.08 

5 

a r- 

267  4 KANSAS 

3.00 

0 

0 

4 

0 

16.53 

3.00 

27.49 

47.70 

6.26 

5 

<D 

260  4 ALABAMA 

3.00 

0 

0 

4 

0 

16.11 

3.70 

26.79 

46.6? 

6.43 

4 

269  KILLEFN-TEMPLE  IX 

3.00 

0 

0 

4 

0 

15.90 

3.73 

26.44 

46.06 

6.51 

2090 

134 

CZ  j* 

270  ALEXANDRIA  LA 

3.00 

0 

0 

4 

0 

15.66 

3.60 

26.04 

45.38 

6.61 

1980 

131 

3^  a 

271  TEXARKANA  TX-AR 

3.00 

0 

0 

4 

0 

15.65 

3.67 

26.03 

45.35 

6.62 

2000 

131 

I r*T 

272  4 SOUTH  CAROLINA 

3.00 

0 

0 

4 

0 

15.57 

3.65 

25.89 

45.11 

6.65 

5 

273  4 ARKANSAS 

3.00 

0 

0 

4 

0 

IS.  10 

3.56 

25.25 

43.7? 

6.82 

4 

< i' 

274  4 LOUISIANA 

3.00 

0 

o 

4 

0 

14.96 

3.51 

24.00 

43.35 

6.72 

4 

275  ST  CLOUD  MN 

3.00 

0 

0 

4 

0 

14.71 

3.45 

24.47 

42.64 

7.04 

2175 

136 

* T 1 1 1 

' . * . . 

• 1 

1 

1 

1 

t • 

1 1 

A A . 

t 1 

A ^ A 

! 

i 

1 

- .A 

I 

• 

TABLE  3-6 


.999  UNSHARrD 


CAPIIIF<EP 

LRO 

MED 

SML 

MINI 

VOICE 

DATA 

VIDEO 

TOTAL 

CAPTUrtFO 

ML  FRO 

CITY 

MPPS 

ES 

ES 

ES 

ES 

MOPS 

MPPS 

MPPS 

MPPS 

PCT 

SO  Ml 

SO  MI 

276 

FAROO-MOOmiFAD  NH-MN 

3.00 

0 

0 

4 

0 

14.60 

3.44 

24.4: 

42.53 

7.05 

2794 

146 

277 

ARllENE  TX 

3.00 

0 

0 

4 

0 

14.37 

3.30 

23.92 

41  .67 

7.20 

2724 

145 

278 

OCALA  FL 

3.00 

0 

0 

4 

0 

14.34 

3.36 

23.04 

41.54 

7.22 

1599 

116 

279 

RENO 

3.00 

0 

0 

4 

0 

14.20 

3.35 

23.74 

41.37 

7.25 

3500 

140 

200 

SrOKANE  UA 

3.00 

0 

0 

4 

0 

14.23 

3.34 

23.66 

41.24 

7.20 

1750 

123 

201 

VISAl  lA-IOLARF-F'ORir 

3.00 

0 

0 

4 

0 

14.10 

3.31 

23 . 45 

40.06 

7.34 

3500 

140 

282 

MOUFSTO  CA 

3.00 

0 

0 

4 

0 

14.04 

3.30 

23.35 

40.67 

7.37 

151 1 

112 

203 

TACOMA  UA 

3.00 

C 

0 

4 

0 

14.03 

3.29 

23.33 

40.65 

7.30 

1676 

119 

204 

HCAl  LEM-fHARR-EDlNRO 

3.00 

0 

0 

4 

0 

13.67 

3.21 

22.74 

39.62 

7.57 

1543 

113 

205 

OXNARO-SINI  VALLEV-W 

3.00 

0 

0 

4 

0 

13.66 

3.21 

22.71 

37.57 

7.50 

1864 

127 

:f06 

SANTA  ROSA  CA 

3.00 

0 

0 

4 

0 

12.54 

2.94 

20.85 

36.33 

0.26 

1604 

116 

207 

CHICO  CA 

3.00 

0 

0 

4 

0 

11.57 

2.72 

17.27 

33.50 

8.93 

1645 

110 

200 

VAIIEJO-FAIRFIELD-MA 

3.00 

O 

0 

4 

0 

11.45 

2.69 

19.04 

33.10 

9.04 

1611 

117 

209 

PANVILLE  VA 

2.25 

0 

0 

3 

1 

10.37 

4.32 

30 . 59 

53.30 

4.22 

1010 

216 

290 

ATHENS  GE 

2.25 

O 

0 

3 

1 

17.96 

4.22 

29.07 

52.05 

4.32 

929 

217 

291 

TALLAHASSEE  FL 

2.25 

0 

0 

3 

1 

17.79 

4.17 

29.50 

51.54 

4.37 

1271 

175 

292 

FLORENCE  AL 

2.25 

O 

0 

3 

1 

17.64 

4.14 

29.34 

51 .12 

4.40 

1258 

197 

293 

EL  FASO  TX 

2.25 

0 

0 

3 

1 

17.45 

4.09 

29.01 

50.55 

4.45 

1057 

215 

294 

UlLMINGTON  NC 

2.25 

0 

0 

3 

1 

17.16 

4.03 

20.54 

47.72 

4.53 

1040 

216 

295 

TUGCALOOSA  AL 

2.25 

0 

0 

3 

1 

17.02 

3.99 

20.30 

49.31 

4.56 

1333 

105 

296 

JACKSONVILLE  NC 

2.25 

0 

0 

3 

1 

16.73 

3.93 

27.02 

40.40 

4.64 

765 

200 

297 

[■ATTONA  REACH  FL 

2.25 

0 

0 

3 

1 

16.60 

3.  72 

27.75 

48.35 

4.65 

1062 

215 

290 

HEL0OURNE-TITUSVILLE 

2.25 

0 

0 

3 

1 

16.43 

3.06 

27.33 

47.6? 

4.73 

1011 

216 

299 

JOF-LIN  HO 

2.25 

o 

0 

3 

1 

16.36 

3.04 

27.20 

47.40 

4.75 

1271 

195 

300 

LURROCK  TX 

2.25 

0 

0 

3 

1 

16.35 

3.04 

27. 19 

47.3/ 

4.75 

093 

216 

301 

UACO  TX 

2.25 

0 

0 

3 

1 

14.24 

3.01 

27.00 

47.05 

4.70 

1000 

217 

302 

ALRANY  OA 

2.25 

0 

0 

3 

1 

16.20 

3.00 

26.94 

46.95 

4.79 

678 

190 

303 

GAINESVII  LE  FL 

2.25 

0 

0 

3 

1 

16.06 

3.77 

26.71 

46.53 

4.04 

916 

216 

304 

TYLER  TX 

2.25 

0 

0 

3 

1 

15.70 

3.70 

26.24 

45.7? 

4.92 

734 

217 

305 

LONGVIEU  TX 

2.25 

0 

0 

3 

1 

15.71 

3.69 

26.13 

45.53 

4.94 

1175 

207 

306 

ST  JOSEPH  MO 

2.25 

0 

0 

3 

1 

15.40 

3.63 

25.75 

44.07 

5.01 

040 

213 

307 

SinuX  CITY  NE-IA 

2.25 

0 

0 

3 

1 

15.46 

3.63 

25.71 

44.79 

5.02 

1126 

211 

308 

LAKE  CHARLES  LA 

2.25 

0 

0 

3 

1 

15.45 

3.63 

25.70 

44.70 

5.02 

1105 

212 

309 

SARASOTA  FL 

2.25 

0 

0 

3 

1 

15.10 

3.56 

25.24 

43.97 

5.12 

507 

104 

310 

SIOUX  FALLS  SR 

2.25 

0 

0 

3 

1 

15.  16 

3.56 

25.21 

43.94 

5.12 

013 

212 

311 

PASCAPOULA-MOSS  POIN 

2.25 

0 

0 

3 

1 

14.66 

3.44 

24.30 

42.40 

5.30 

736 

205 

312 

RRYAN  COLLEGE  STATIO 

2.25 

o 

0 

3 

1 

14.03 

3.29 

23.34 

40.66 

5.53 

505 

103 

313 

SAL  I NAS 'SEA 3 1 PE -MONT 

2.25 

0 

0 

3 

0 

13.37 

3.14 

22.23 

30.73 

5.01 

3374 

143 

314 

STOCK  TOM  CA 

2.25 

o 

0 

3 

0 

13.26 

3.11 

22.05 

30.43 

5.06 

1412 

170 

315 

PUEPLO  CO 

2.75 

0 

0 

3 

0 

13.03 

3.06 

21 .67 

37.77 

5.96 

2405 

141 

316 

SAN  ANGFLO  TX 

2.25 

0 

0 

3 

0 

12.40 

2.93 

20.76 

36.17 

6.22 

1500 

150 

.317 

FORT  COLLINS  CO 

7.25 

0 

0 

3 

0 

12.45 

2 . 92 

20.70 

36.07 

6.24 

2610 

1 44 

310 

EUGENE- SPRINGF lEl  H 0 

2.75 

o 

0 

3 

0 

12.43 

2.7? 

20.67 

36.01 

6.25 

3500 

1 40 

319 

GRAND  FORKS  NP-MN 

2.25 

0 

0 

3 

0 

12.36 

2.90 

20 . 55 

35.01 

6.20 

3451 

141 

320 

GREELEY  CO 

2.25 

0 

0 

3 

0 

12.11 

2.04 

20.13 

35.00 

6.41 

3500 

140 

321 

PROVO-OREM  OF 

2.75 

0 

0 

3 

0 

17.10 

2.04 

20.12 

35.05 

6.42 

2014 

132 

322 

LAREPO  TX 

2.25 

0 

0 

3 

0 

11.51 

2.70 

19.  1 4 

33 . 36 

6.75 

3306 

143 

323 

RILLINGS  MT 

2.25 

0 

0 

3 

0 

11.40 

2.69 

19.09 

33.26 

6.76 

26^7 

145 

324 

R I SHARK  NO 

2.25 

0 

0 

3 

0 

11.39 

2.67 

ID  94 

33.0) 

6.02 

3500 

140 

325 

SANTA  CRU7  CA 

7.25 

0 

0 

3 

0 

11.37 

2.67 

10.91 

32 . 95 

6.03 

440 

153 

326 

SALEM  OR 

2.25 

0 

0 

3 

0 

11.10 

2.62 

10.57 

32.37 

6.95 

1902 

120 

327 

CASPER  WV 

2 4 

o 

0 

3 

0 

11.07 

2.60 

10.45 

32.15 

7.00 

3500 

140 

320 

YURA  CITY  F.A 

2.25 

0 

0 

.1 

0 

11  .04 

2.59 

10.36 

51.77 

7.03 

1776 

124 

329 

LAS  CRUCES  NM 

2.25 

0 

0 

3 

0 

10.00 

2.55 

10.09 

3 1 . 53 

7.14 

3500 

140 

330 

YAKIMA  UA 

2.25 

0 

o 

3 

0 

10.76 

2 . 53 

1 7.07 

31 .1)1 

7.72 

3500 

140 

3-36 


TABLE  3-6 


CAP  1 ORE  D 

LRO 

MFD 

MBPS 

ES 

ES 

331 

REPtUND  CR 

2.25 

0 

0 

332 

RICHLAND- KENNF.UICh  W 

2.25 

0 

0 

333 

WASH I NO  ION 

1.50 

0 

0 

334 

11 

MONTANA 

1 .50 

0 

0 

335 

riNE  PIUEF  AR 

0.75 

0 

0 

336 

LAUniH  RK 

0.75 

0 

0 

337 

FORT  WALTON  PFACH  FL 

0.75 

0 

0 

330 

FORT  NTERS  FL 

0.75 

0 

0 

339 

r-ANAHA  CITY  FI 

0.75 

0 

0 

340 

ENID  OK 

0.75 

0 

0 

34l 

SHERMAN-DENIRUN  TX 

0.75 

0 

0 

342 

PRADENTON  FL 

0.75 

0 

0 

343 

ODESSA  TX 

0.75 

0 

0 

344 

MIDLAND  TX 

0.75 

0 

0 

345 

POISE  CITY  ID 

0.75 

0 

0 

346 

VICTORIA  TX 

0.75 

0 

0 

347 

PROWN5  V I LL  E-HARt.  I NOE 

0.75 

0 

0 

340 

MEDFORD  OR 

0.75 

0 

0 

349 

GREAT  FALLS  MT 

0.75 

0 

0 

350 

BREMERTON  UA 

0.75 

0 

0 

351 

PELL  INGHAM  HA 

O.  75 

o 

0 

352 

ft 

WEST  VIRGINIA 

0.00 

0 

0 

353 

ft 

RHODE  ISLAND 

0.00 

0 

0 

354 

ft 

DELAWARE 

0.00 

0 

0 

355 

ft 

NEW  MAMFGHIRE 

0.00 

0 

0 

356 

ft 

VERMC'NT 

0.00 

0 

0 

357 

ft 

MAINE 

0.00 

0 

0 

350 

ft 

OREGON 

0.00 

0 

0 

359 

ft 

COLORADO 

0.00 

0 

0 

360 

ft 

NEW  MEXICO 

0.00 

0 

0 

361 

ft 

WYOMING 

0.00 

0 

0 

362 

ft 

NEVADA 

0.00 

0 

0 

363 

ft 

IDAHO 

0.00 

0 

0 

364 

OLYMPIA  UA 

0.00 

0 

0 

597l(.8l  0 5^3 


.99V  iiNSHrtrtrn 


SML 

MINI 

VOICE 

DATA 

VIDLO 

ES 

ES 

MBPS 

MPPS 

MKTS 

3 

0 

10.60 

2.49 

17.64 

3 

0 

10.37 

2.43 

17.25 

n 

0 

7.69 

2 . 27 

16.11 

n 

0 

9.49 

2.23 

15.70 

1 

1 

15. 2i 

3.57 

20.29 

1 

! 

14.79 

3.47 

24.59 

1 

1 

14.65 

3.44 

24.36 

1 

1 

14.64 

3.44 

24.35 

1 

1 

14.31 

3.36 

23.77 

1 

1 

13.65 

3.20 

22.70 

1 

1 

13.65 

3.20 

22.70 

t 

1 

13.60 

3.19 

22.62 

1 

1 

12.92 

3.03 

21.49 

1 

1 

12.82 

3.01 

21.31 

1 

1 

12.52 

2.94 

20.02 

1 

0 

12.40 

2.91 

20.63 

1 

0 

12.00 

2.82 

19.96 

1 

0 

10.27 

2.41 

17.00 

1 

0 

10.16 

2.38 

16.90 

1 

0 

9.43 

2.21 

15.60 

1 

0 

9.40 

2.21 

15.63 

0 

0 

23.04 

5.41 

30.32 

0 

0 

20.92 

4 91 

34.79 

0 

0 

20.90 

4.91 

34.76 

0 

0 

16.63 

3.90 

27.66 

0 

0 

16.11 

3.  78 

26.00 

0 

0 

13.03 

3 . (>6 

21.66 

0 

0 

12.56 

2. '5 

20.89 

0 

0 

12.24 

2. 67 

20.36 

0 

0 

10. B2 

2.51 

17.97 

0 

0 

10.29 

2.4 

17.11 

0 

0 

9.07 

2.3: 

16.41 

0 

0 

9.60 

2.30 

16.27 

0 

0 

9.10 

2.14 

15.13 

5556 

230 

9977.53 

2341.87 

16592.60 

101  At 

I.APIURC  D 

MLIFcO 

Cl  lY 

Murs 

per 

Sll  Ml 

Sll  MI 

30.73 

7.32 

3500 

1 40 

30.06 

20.00 

27.49 

7.47 

5.34 

5.46 

2975 

3 

n 

A. 

1 46 

44.07 

1.70 

873 

21  J 

42.05 

1 .:‘5 

1004 

214 

42.44 

1 . 7/ 

944 

217 

42.43 

1.77 

705 

207 

41.45 

1 .01 

747 

206 

37.56 

1.70 

1054 

215 

37.05 

1 .90 

940 

217 

37.41 

1 .90 

739 

205 

37.45 

2.00 

707 

216 

37.14 

2.02 

737 

217 

36.27 

2.07 

1043 

216 

35.94 

2.09 

072 

216 

34.70 

2.16 

896 

216 

27.76 

2.52 

2012 

146 

27.44 

2.55 

2661 

145 

27.33 

2.74 

373 

141 

27.23 

66.76 

60.61 

60.57 

40.20 

46.70 

37.74 

36.40 

35.40 

2.75 
0.00 
A.  00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

2126 

1 

4 

4 

135 

o o 

31.34 

0.00 

5 

29.81 

0.00 

1 

-n  2 

20.59 

0.00 

1 

■TJ  O 

20.39 

0.00 

5 

O 2 

26.37 

20912.00 

0.00 

20.32 

714 

202 

O > 
» r 

O -T3 
C 

> O 

I"  rrj 

TABLE  J-/ 


.995  UNUHrtRED 


CAPIURF.D 

LRG 

HED 

SHI. 

HINI 

VOICE 

DAI  A 

VIDEO 

TOTAL 

CAPTURED 

NEIRO 

CM  V 

HRPS 

ES 

E5 

FS 

ES 

HRPS 

HRPS 

HOPS 

HOPS 

PCT 

SO  HI 

SO  HI 

1 NEU  YORK  NY-NJ 

406.60 

0 

124 

128 

2 

309 . 99 

90.97 

645.10 

1126.16 

43.21 

1304 

237 

2 CHICAGO  IL 

232.80 

0 

52 

92 

3 

241.80 

56.42 

400.02 

698.24 

33.34 

3500 

140 

3 LUS  Ar GELES-LONG  REA 

146.40 

0 

36 

44 

2 

150.74 

37.04 

262.60 

451.37 

31.94 

3500 

140 

4 CHIl *:tLPHlA  PA-MJ 

114.00 

0 

20 

60 

3 

139.35 

32.51 

230.54 

402.40 

28.33 

3500 

140 

5 PCIRfllT  HI 

104.05 

0 

19 

60 

2 

127.78 

29.82 

211.40 

369 .00 

20.41 

3500 

140 

6 UASHINGTON  RC-HD 

101.55 

0 

17 

64 

2 

119.99 

20.00 

170.50 

346  4? 

29.31 

2M12 

146 

7 ROSrON  HA 

83.55 

0 

12 

61 

1 

86.34 

20.15 

142.04 

249  33 

33.51 

1233 

200 

8 CLEVELAND  UH 

76.20 

0 

8 

60 

1 

77.41 

10.06 

128.07 

223.54 

34.09 

1519 

112 

9 MWiSION  TX 

73.20 

0 

8 

64 

1 

82.10 

17.16 

135.82 

237.00 

30.00 

3500 

140 

to  RALIIHORE  HP 

73.20 

0 

8 

64 

1 

80.76 

10.84 

133.60 

233.. >0 

31.39 

2259 

138 

11  PirTBROROM  PA 

69.60 

0 

< 

76 

1 

01.43 

I’».00 

134.71 

235.14 

29.60 

3049 

146 

12  HIMNFAPOLIS-SI  PAUL 

69.60 

0 

4 

76 

1 

77.37 

10.05 

128.00 

223.42 

31  . IS 

3500 

140 

n NASSAU -SUFFOLK  NY 

62.70 

0 

3 

71 

1 

76.99 

17.96 

127.36 

222.31 

28.20 

1210 

202 

.4  NEWARK  NJ 

57. 15 

0 

1 

72 

1 

59.44 

13.87 

98.33 

171.64 

33.50 

1000 

217 

IS  AILANTA  GA 

44.85 

0 

4 

43 

2 

73.29 

17.10 

121.25 

211.65 

21.19 

3500 

140 

16  ST  LOUIS  HO-IL 

44.85 

0 

4 

43 

2 

72.22 

16.85 

119.49 

208.56 

21.50 

3500 

140 

17  DALLAS-FORT  WORTH  TX 

44.85 

0 

4 

43 

2 

71.20 

16.61 

117.78 

205.59 

21.02 

3500 

140 

18  CINCINNATI  OH-KY 

42.60 

0 

4 

40 

1 

60.87 

14.21 

100.74 

175.04 

24.23 

2149 

136 

19  SAN  FRANCISCO-OAKLAN 

39.60 

0 

4 

36 

1 

58.61 

13.68 

96.96 

169.25 

23.40 

7400 

143 

20  HILWAUKEE  W1 

38.70 

0 

3 

39 

1 

61.40 

14.33 

101.50 

177.31 

21.03 

1455 

161 

21  INDIANAPOLIS  IN 

38.70 

0 

3 

39 

1 

53.50 

12.40 

00.50 

154.49 

25.05 

3072 

145 

22  • NEW  YORK 

37.65 

0 

1 

46 

0 

79.08 

1R.4S 

130.83 

220.36 

16.49 

6 

23  COLUHRUS  OH 

37.20 

0 

37 

1 

50.34 

11.74 

03.27 

145.36 

25.59 

2t  jV 

142 

24  JERSEY  CITY  NJ 

34.35 

0 

9 

8 

0 

25.94 

6.05 

42.91 

74.90 

45.06 

47 

21 

25  RUFF  At  0 NY 

33.60 

0 

4 

28 

45.60 

10.64 

75.44 

131.68 

25.52 

1590 

116 

26  LOUISVILLE  XV-IN 

33.15 

0 

1 

40 

1 

43.37 

10.12 

71.79 

125.30 

26.46 

1392 

174 

27  NEW  HAVEN-WrST  HAVEN 

33.15 

0 

1 

40 

0 

34.06 

V.95 

56 . 35 

90.37 

33.70 

337 

125 

28  DENVER-ROULDER  CO 

31.20 

0 

3 

29 

1 

48.73 

11  .37 

00.62 

140.72 

22.17 

3500 

140 

29  KANSAS  CITY  HO-KS 

31.20 

0 

3 

29 

1 

48.13 

11.23 

79.62 

130.98 

22.45 

3341 

143 

30  HIAHI  FL 

30.45 

0 

3 

20 

1 

42.06 

9.01 

69 . 50 

121.46 

25.07 

2047 

133 

31  NEW  ORLEANS  LA 

30.45 

0 

3 

20 

1 

39.25 

7.16 

64.93 

113.33 

26.07 

1966 

130 

32  DAYTON  OH 

30.45 

0 

3 

28 

1 

30.82 

7.06 

64.22 

112.09 

27.16 

1 707 

121 

33  HARTFORD  CT 

30.00 

0 

0 

40 

1 

39.84 

9.30 

65.91 

115.05 

26.07 

1032 

216 

34  PROVIDENCE-HARWICK-P 

30.00 

0 

0 

40 

1 

35.53 

8.29 

50.77 

102.59 

29.24 

747 

206 

35  ROCHESTER  NY 

27.15 

0 

1 

32 

1 

39,59 

9.24 

65 . 50 

114.34 

23.75 

2966 

146 

36  NASHV I lie -DAVIDSON  1 

27.15 

0 

1 

32 

1 

38.43 

8.97 

63.57 

110.96 

24.47 

3500 

140 

37  HEHPHIS  TN-AR 

27.15 

0 

1 

32 

1 

37.17 

0.67 

61.50 

107.34 

25.29 

2298 

139 

J8  ALRANY-SCHENECTAHY-T 

27.15 

0 

1 

32 

1 

37.00 

0.63 

61.21 

106.04 

25.41 

2624 

144 

39  NORTHEAST  PENN8YLVAN 

27.15 

0 

1 

32 

1 

36.72 

0.57 

60.75 

106.04 

25.60 

1951 

130 

40  RICHHOND  VA 

27. 15 

0 

1 

32 

1 

36.45 

0.50 

60.29 

105.24 

25.00 

7145 

136 

41  ALLENTOWN-REIHLEMFH- 

26.40 

0 

1 

31 

1 

32.81 

7.66 

54.28 

94.74 

27.87 

1490 

152 

42  RRIDGEPORI  CT 

26.40 

0 

1 

31 

0 

28.60 

6.69 

47.45 

02.03 

31.07 

190 

120 

43  HEW  DRl'NSWICK-PERTH 

26.40 

0 

1 

31 

0 

28.01 

6.53 

46.33 

00.07 

32.65 

312 

110 

44  HERIDEN  CT 

25.20 

0 

8 

0 

0 

10.05 

4.40 

31.10 

54.43 

46 . 30 

34 

24 

45  AKRON  OH 

24.00 

0 

0 

32 

1 

33.20 

7.76 

55.05 

96.09 

24,90 

903 

216 

46  GRAND  RAPIDS  HI 

24.00 

0 

0 

32 

I 

31.80 

7.44 

52.74 

92.06 

26.07 

1420 

169 

47  WILHINOTON  DF-NJ 

24.00 

0 

0 

32 

1 

31 . 12 

7.26 

51 .49 

09.87 

26.  70 

1165 

200 

48  SPRINGFIELD-CHICOPEE 

24.00 

0 

0 

32 

1 

30.45 

7.10 

50.37 

87.9'' 

27.30 

633 

191 

49  LONG  RRANCH-A5RURY  P 

24.00 

0 

0 

32 

0 

25.34 

5.91 

41.92 

73.17 

32. .lO 

476 

161 

50  RURLINSTON  NC 

24.00 

0 

0 

32 

0 

23 . 46 

5.47 

38 . 00 

6 7.73 

35.43 

4.'’0 

150 

51  NORTOLK-VIRGINIA  PEA 

21.00 

0 

0 

20 

1 

33.84 

7.90 

55.90 

97.72 

21 .49 

1337 

341 

52  ANAHE IH-SANTA  ANA-GA 

21 .00 

0 

0 

20 

0 

26.16 

6.10 

43.28 

75.55 

27.00 

702 

707 

S3  NEW  LONDON -NORWICH  C 

21.00 

0 

0 

28 

0 

21.61 

5.04 

35.76 

62.41 

33.65 

470 

162 

54  RRISTOL  CT 

20.05 

0 

4 

1 1 

0 

18.00 

4.39 

31.10 

54.20 

311.41 

79 

34 

55  CHAai  01  IF -GASTONIA  H 

18.45 

0 

3 

12 

1 

34.28 

8.00 

56 . 72 

99 . 00 

10.64 

1525 

113 

J-38 


TABLE  3-7 


CAPTUREP  LRO 

MPPS  EB 


56  * PENNSYLVANIA 

18.00 

0 

57  NEW  PRITAIN  CT 

15.60 

0 

50  NORWALK  CT 

15.60 

0 

59  SAN  DIEGO  CA 

15.15 

0 

60  TOLEDO  OH-MI 

15.15 

0 

61  PIRH1N0IIAH  AL 

15.15 

0 

67  OKLAHOMA  CITY  OK 

15.15 

0 

63  TANPA-ST  PETER5PURG 

15.15 

0 

64  MARRISRURO  PA 

15.15 

0 

65  RALEIGH- DURHAM  NC 

15.15 

0 

-66  OMAHA  NE-IA 

15.15 

0 

67  PAIERSON-CLIPTON-PAS 

15.15 

0 

60  PHOENIX  AZ 

14.40 

0 

69  GREENSRORO-WINSTON-S 

14.40 

0 

70  SYRACUSE  NY 

14.40 

0 

71  LANSINO-EAST  LANDING 

14.40 

0 

72  SEATTLE-EVERETT  UA 

14.40 

0 

73  1ULSA  OK 

14.40 

0 

74  FORT  WAYNE  IN 

14.40 

0 

75  KNOXVILLE  TN 

14.40 

0 

76  UATERRURY  CT 

14.40 

0 

77  TRENTON  NJ 

14.40 

0 

70  PITTSFIELD  HA 

14.40 

0 

79  NEW  PEDFORD  MA 

14.40 

0 

00  STAMFORD  CT 

13.20 

0 

81  JACKSONVILLE  FL 

12.90 

0 

02  SAN  ANTONIO  TX 

12.90 

0 

S3  FEORIA  IL 

12.90 

0 

04  GREENVILLE-SPARTANPU 

12.75 

0 

05  MANCHESTER  NH 

12.75 

0 

86  PORTLAND  OR-UA 

12.00 

0 

87  VOKK  PA 

12.00 

0 

88  COLIIMDIA  SC 

12.00 

0 

89  CHATTANOOGA  TN-GA 

12.00 

0 

90  JOHNSON  CITY-KINOSPO 

12.00 

0 

91  LITTLE  ROCK -NORTH  LI 

12.00 

V 

92  * OHIO 

12.00 

0 

93  • VIRGINIA 

12.00 

0 

94  • NEW  JERSEY 

12.00 

0 

95  LAWRENCE-HAVERHILL  M 

12.00 

0 

96  RROCKTON  MA 

11.40 

0 

97  LOWELL  MA-NH 

9.15 

0 

90  NASHUA  NH 

9.15 

0 

99  SAN  JOSE  CA 

9.00 

o 

lOO  YOUNGS TOWN- WARREN  OH 

9.00 

0 

101  READING  PA 

9.00 

0 

102  MADISON  W1 

9.00 

0 

103  GARY -HAMMOND -EAST  CH 

9.00 

0 

104  FLINT  Ml 

9.00 

0 

105  POUGHKEEPSIE  NY 

9.00 

0 

106  CANTON  OH 

9.00 

0 

107  PES  MOINES  lA 

9.00 

0 

100  LANCASTER  PA 

9.00 

0 

109  SOUTH  REND  IN 

9.00 

0 

110  CHARLESTON  WV 

9.00 

0 

MED 

ES 

0 

4 

4 


3 


0 

O 

0 

0 

0 

0 

0 

0 

0 

0 

o 

0 

1 
J 
1 
o 
o 
0 
o 
0 
o 
0 
0 
o 
0 
o 
o 


.9?5  IJNSHAREP 


5ML 

MINI 

VOICE 

DATA 

VIDEO 

TOTAL 

CAPTURED 

METRO 

CIIY 

EB 

ES 

MPPS 

MDPS 

MDPS 

MBPS 

PCT 

BO  Ml 

SO  Ml 

24 

0 

43.94 

10.25 

72.70 

126.09 

14.19 

$ 

4 

0 

19.90 

4.64 

32.92 

57.45 

27.15 

119 

50 

4 

0 

15.61 

3.64 

25.82 

45.06 

34.62 

80 

30 

16 

1 

36.04 

8.41 

59.63 

104.00 

14.56 

3500 

140 

16 

1 

35.00 

8.17 

57.91 

101.00 

14.99 

2107 

137 

16 

I 

35.00 

0.17 

57 . 09 

101.06 

14.99 

3358 

142 

16 

1 

34.97 

0.16 

57.85 

100.90 

15.00 

3491 

140 

16 

I 

33.92 

7.91 

56.12 

97.95 

15.47 

2045 

133 

16 

1 

33.03 

7.71 

54.65 

95.30 

15.80 

1624 

117 

16 

I 

28.11 

6.56 

46.50 

81 .16 

10.67 

1553 

114 

16 

I 

27.77 

6.48 

45.94 

00.10 

10.89 

1537 

1 13 

16 

0 

22.02 

5.14 

36.43 

63.50 

23.83 

192 

78 

IS 

1 

33.20 

7.75 

54.92 

95.07 

15.02 

3500 

140 

15 

I 

32.55 

7.60 

53.06 

94.01 

15.32 

3213 

144 

15 

1 

31.06 

7.25 

51.30 

89.68 

16.06 

2419 

1 *2 

15 

I 

31.00 

7.23 

51.29 

89.53 

16.00 

2277 

139 

15 

1 

30.51 

7.12 

50.47 

88.09 

16.35 

3500 

140 

IS 

1 

30.29 

7.07 

50.11 

07.46 

16.46 

3500 

140 

15 

1 

20.37 

6.62 

46.94 

01.93 

17.58 

1750 

122 

15 

1 

26.89 

6.27 

44.48 

77.64 

10.55 

1630 

117 

15 

1 

22.49 

5.25 

37.21 

64.95 

22.17 

257 

too 

15 

1 

21.83 

5.09 

36.11 

63.04 

22.84 

278 

90 

IS 

0 

19.03 

4.44 

31.40 

54.95 

26.20 

213 

85 

IS 

0 

10.77 

4.30 

31.04 

54.19 

26.57 

206 

03 

5 

9 

10.47 

4.31 

30.56 

53.34 

24.75 

121 

51 

13 

1 

20.12 

6.56 

46.52 

01.19 

15.89 

3199 

144 

13 

I 

27.90 

6.51 

46.16 

00.57 

16.01 

2527 

143 

13 

1 

24.69 

5.76 

40.05 

71.30 

10.09 

1803 

125 

17 

1 

25.62 

5.90 

42.30 

73.97 

17.24 

2115 

135 

17 

0 

19.09 

4.45 

31.57 

55.11 

23.13 

250 

101 

16 

1 

25.94 

6.05 

42.92 

74.91 

16.02 

3500 

140 

16 

I 

25.93 

6.05 

42.91 

74.09 

16.02 

1435 

165 

16 

I 

25.90 

6.04 

42.84 

74.  /H 

16.05 

1465 

158 

16 

1 

25.07 

5.85 

41.47 

72.39 

16.50 

2107 

135 

16 

I 

24.83 

5.79 

41.08 

71.71 

16.73 

2066 

146 

16 

1 

23.33 

5.44 

30.59 

67.36 

17.01 

1489 

153 

16 

0 

31.92 

7.45 

52.81 

92.10 

13.02 

7 

16 

0 

20.26 

6.59 

46.75 

01.60 

14.71 

5 

16 

0 

26.41 

6.16 

43.69 

76.2"^ 

15.74 

3 

16 

0 

19.24 

4.49 

31.82 

55 . 55 

21.60 

305 

116 

11 

0 

16.34 

3.81 

27.03 

47|10 

24.16 

137 

57 

0 

1 

18.31 

4.27 

30.29 

52  .‘on 

17.30 

179 

73 

R 

0 

16.80 

3.92 

27.79 

40.51 

10.06 

154 

64 

12 

1 

26.09 

6.09 

43.16 

75.34 

11.95 

1300 

191 

12 

1 

25.95 

6.06 

42.94 

74.95 

12.01 

1023 

216 

12 

1 

25.70 

6.00 

42.52 

74 . 23 

12.13 

062 

215 

12 

I 

25.53 

5.96 

42.23 

73.72 

12.21 

1190 

204 

12 

1 

25.51 

5.95 

42.20 

73.65 

12.22 

937 

217 

12 

I 

25.14 

5.07 

41.60 

72.61 

12.40 

1182 

206 

12 

I 

25.  13 

5.06 

41.57 

72.56 

12.40 

813 

212 

12 

1 

24.98 

5.03 

41.33 

72.13 

12.40 

965 

21  7 

12 

1 

24.04 

5.00 

41 .10 

71.74 

12.55 

1136 

210 

12 

1 

24.53 

5.72 

40. 5H 

70.  H3 

12.71 

946 

217 

12 

1 

24.52 

5.72 

40.56 

70.00 

12.71 

909 

216 

12 

I 

24.44 

5.70 

40.13 

70,57 

12.75 

1 255 
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O 

X 
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c 
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[7 
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o 

o 

2 

> 

r~ 

C? 

r-^ 


6e-c 


' V . 


CAPtUREP 

LRO 

HEP 

HPPS 

ES 

ES 

111 

NEWPORT  NFWS-HrtMPTOM 

9.00 

0 

0 

112 

rniF  PA 

9.00 

0 

0 

113 

ANN  AR8UR  HI 

9.00 

0 

0 

114 

KALAMAZOO-PORTAr.E  HI 

9.00 

0 

0 

IIS 

ROCKFORIi  IL 

9.00 

0 

0 

IIA 

FORT  LAUtiERHAl  E-HOLL 

9.00 

0 

0 

117 

WORCESTER  HA 

9.00 

0 

0 

lie 

ATLANTIC  CITY  NJ 

9.00 

0 

0 

119 

NEWRRCri -HI PULE TOWN  N 

9.00 

0 

0 

120 

ROANOKE  VA 

9.00 

0 

0 

121 

SPRINOriELIi  IL 

9.00 

0 

0 

122 

UILLIAHSPORT  PA 

9.00 

0 

0 

123 

LORAIN-ELYRIA  OH 

9.00 

0 

0 

124 

CHAHPA I ON -UR  8 ANA - KAN 

9.00 

0 

0 

125 

HAHIl TON-HIPPIETOUN 

9.00 

0 

0 

126 

SAGINAW  HI 

9.00 

0 

0 

127 

RATTLE  CREEK  HI 

9.00 

0 

0 

128 

STEURFNVILLE-WEIRTON 

9.00 

0 

0 

129 

ALTOONA  PA 

9.00 

0 

0 

130 

FAYETTEVILLE  NC 

9.00 

0 

0 

131 

LAFAYETTE-WEST  LAFAY 

9.00 

0 

0 

132 

VINELANIi-HILl.VIlLE-P 

9.00 

0 

0 

133 

PARKERSRURG-HARI E 1 TA 

7.00 

0 

0 

134 

HANSFIELU  OH 

9.00 

0 

0 

135 

ELKHART  IN 

9.00 

0 

0 

136 

JACKSON  HI 

9.00 

0 

0 

137 

FLHIRA  NY 

9.00 

0 

0 

138 

HUNCIE  IN 

9.00 

0 

0 

139 

NEWARK  OH 

9.00 

0 

0 

140 

ANPERSON  IN 

9.00 

0 

0 

141 

KRKOHO  IN 

9.00 

0 

0 

142 

HAGERSTOWN  HP 

9.00 

0 

0 

143 

RLOUHINGTON  IN 

9.00 

0 

0 

144 

• HARYLANP 

9.00 

0 

0 

145 

• KENTUCKY 

9.00 

0 

0 

146 

• TENNESSEE 

9.00 

0 

0 

147 

• HASSACHUSETTS 

9.00 

0 

0 

148 

PECAIUR  IL 

7.00 

0 

0 

149 

PENTON  •<ARI:OR  HI 

9.00 

0 

0 

ISC 

GREEN  PAY  WI 

9.00 

0 

0 

ISl 

PAY  CITY  HI 

9.00 

0 

0 

152 

PORTLANIi  HE 

9.00 

o 

0 

153 

RACINE  WI 

9.00 

0 

0 

154 

OWENSPORO  KY 

9.00 

0 

0 

155 

PURLINOTON  VT 

9.00 

0 

0 

156 

LA  CROSSE  WI 

9.00 

0 

0 

157 

FITCHPURO-LEOHINSTER 

8.40 

0 

1 

158 

LEXINGTON-FAYETTE  KY 

8.25 

0 

0 

159 

WHEELING  WV-OH 

8.25 

0 

0 

160 

STAIE  COLLEGE  PA 

8.25 

0 

0 

161 

SPRINGFIELD  OH 

8.25 

0 

0 

162 

CUHPERLANP  HP-WV 

8.25 

0 

0 

163 

HUSKEGON-NORTON  SHOR 

8.25 

0 

0 

164 

CFPAR  RAPIPS  lA 

0.25 

0 

0 

165 

SHARON  PA 

0.75 

o 

0 

i ^ 
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995 

NI 

UNSHARED 

VOICE 

DATA 

VIDEO 

TRIAL 

r.APTlIItED 

HETRO 

CITY 

ES 

HPPS 

HPPS 

HPPS 

HPPS 

PCT 

SO  HI 

SO  HI 

1 

23.92 

5.58 

39.58 

67.09 

13.03 

638 

172 

1 

23.  R9 

5.57 

39.52 

68.98 

13.05 

813 

212 

1 

23.33 

5.44 

30.59 

67.36 

13.36 

711 

202 

1 

23.05 

5.38 

38.14 

66.57 

13.52 

1 165 

208 

1 

23.00 

5.37 

38 . or. 

66.42 

13.55 

002 

21 1 

1 

22.90 

5.34 

37.87 

66.14 

13.61 

1217 

202 

1 

22.69 

5.29 

37.53 

65.51 

13.74 

558 

170 

1 

21.54 

5.03 

35.64 

62.20 

14.47 

569 

181 

1 

21.40 

4.99 

35.41 

61.81 

14.56 

833 

213 

1 

21.32 

4.98 

35.20 

61.57 

14.62 

1 107 

205 

1 

21.16 

4.94 

35.00 

61.09 

14.73 

1190 

205 

1 

20.87 

4.07 

34.53 

60.28 

14.93 

1215 

202 

1 

20.87 

4.87 

34.53 

60.27 

14.93 

495 

166 

1 

20.62 

4.81 

34.11 

59.54 

15.12 

lOOO 

217 

1 

20.60 

4.81 

34.09 

59.50 

15.13 

471 

160 

1 

20.48 

4.78 

33.88 

59.14 

15.22 

814 

212 

1 

20.27 

4.73 

33.54 

58.54 

15.37 

1263 

176 

1 

20.09 

4.69 

33.23 

58.01 

15.52 

582 

183 

1 

20.00 

4.67 

33.09 

57.76 

15.58 

530 

173 

1 

19.95 

4.65 

33.00 

57.60 

15.63 

654 

194 

1 

19.92 

4.65 

32.95 

57.52 

15.65 

500 

167 

1 

19.92 

4.65 

32.95 

57.51 

15.65 

500 

167 

1 

17.83 

4.63 

32.80 

57.25 

15.72 

1244 

199 

1 

19.79 

4.62 

32.75 

57.16 

15.75 

496 

166 

1 

19.65 

4.59 

32.51 

56.75 

15.86 

468 

159 

1 

19.59 

4.57 

32.40 

56.56 

15.91 

698 

200 

1 

17.41 

4.53 

32.11 

56.05 

16.06 

415 

147 

1 

17.38 

4.52 

32.07 

55.97 

16.00 

376 

142 

1 

19.25 

4.49 

31.85 

55.59 

16.19 

686 

199 

1 

18.85 

4.40 

31 . 19 

54.44 

16.53 

453 

156 

1 

18.50 

4.32 

30.61 

53.43 

16.04 

554 

178 

1 

18.38 

4.29 

30.41 

53.08 

16.96 

459 

157 

1 

18.16 

4.24 

30.04 

52.44 

17.16 

386 

139 

0 

24.90 

5.81 

41.19 

71  .90 

12.52 

5 

0 

74.01 

5.60 

37.72 

67.33 

12.98 

4 

0 

23.31 

5.44 

30.56 

67.30 

13.37 

4 

0 

21.37 

4.99 

35.35 

61.70 

14.59 

4 

0 

18.27 

4.26 

30.22 

52.75 

17.06 

578 

182 

0 

18.05 

4.21 

29.87 

52.13 

17.26 

580 

183 

0 

17.70 

4.13 

29.27 

51.12 

17.61 

524 

172 

0 

17.47 

4.08 

28.90 

50.44 

17.81 

447 

155 

0 

17.23 

4.02 

28.51 

49.76 

10.09 

367 

134 

0 

17.03 

3.97 

20 . 1 8 

49.17 

18.30 

337 

125 

0 

16. AS 

3.88 

27.54 

48.00 

18.72 

462 

158 

0 

15.72 

3.67 

26.01 

45.41 

19.82 

417 

147 

0 

14.85 

3.46 

24.56 

42.87 

20.97 

451 

155 

0 

15.85 

3.70 

26.23 

45.78 

18.35 

167 

69 

1 

24.23 

5.65 

40.07 

69.98 

11.79 

1493 

280 

1 

20.02 

4.67 

33.12 

57.81 

14.27 

944 

217 

1 

20.01 

4.67 

33 . 1 0 

57.70 

14.20 

1115 

212 

1 

IV.  79 

4.62 

32.73 

57.14 

14.44 

834 

213 

1 

19.41) 

4.55 

32.23 

56.25 

14.67 

758 

207 

1 

17.33 

4.51 

31.90 

55.83 

14.78 

1037 

216 

1 

18.40 

4.29 

30.43 

53.12 

15.53 

717 

203 

1 

18.31 

4.27 

30 . 30 

52.09 

15.60 

670 

197 
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.99r,  UNSIIAREK 
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I 

O 


16A  rErERSBURG-COLUNIAL 
167  LINCntN  NE 
16S  JAHE!>VIU.E-IIELIOT  WI 
16?  HICKORY  NC 

170  tillftUUIIC  I A 

171  HAinacn-LTRAR  FAElii 

172  SACRAHCNTO  CA 

173  SALT  LAKE  CITY-OGPEN 

174  PINGHAMTON  NY-PA 

175  AUSTIN  TX 

176  JOHNSTOWN  PA 

177  WICHITA  KS 

170  PAVENPURT-RUCK  ISLAN 
17?  Or<LANPO  PL 

180  BATON  ROUGE  LA 

181  HUNIINGTON-ASHLANP  W 

182  EVANSVILLE  IN-KY 

183  LIMA  OH 

184  CHARLESTON-NORTH  CHA 
IBS  UTICA- ROHE  NY 

186  HUNTSVIILE  AL 

187  JACKSON  HS 
IBB  AUGUSTA  GA-SC 
18?  nONIGOHERY  AL 
1?0  GLENS  FALLS  NY 
1?1  UANPURY  CT 

1?2  « INPIANA 

1?3  KENOSHA  HI 

1?4  LEHISTON-AUPURN  ME 

1?5  » NEBRASKA 

1?6  ■ MISSOURI 

1?7  • MINNESOTA 

1?8  • OKLAHOMA 

1??  • SOUTH  PAKOTA 

200  • ILLINOIS 

201  RIVERS I PE-SAN  PERNAR 
2C7  TERRF  HAUTE  IN 

203  SHREVEPURI  LA 

204  MOB  HE  AL 

205  LYNCHBURG  VA 

206  ArPLEIUN-OSHKOSH  HI 

207  LAS  VEGAS  NV 

200  PUI  UTH-SUPEHIOR  MN  H 
20?  MACON  GA 

210  HtSI  PALM  PEACH- BOCA 

211  ALBUQUEROUE  NM 

212  SAVANNAH  OA 

213  FORT  SNIIH  AR-OK 

214  TOPEKA  KS 

215  FALL  RIVER  MA-RI 

216  BFAUMONT-PORT  ARTHUR 

217  PENSACOIA  FI 

218  FRESNO  F.A 
21?  SHEBOYGAN  HI 

220  FAYETIEVILIE-SPRINGU 


CAF  TUf;EP 

IRG 

MEP 

SML 

MINI 

VOICE 

HAT  A 

VIPFU 

1 u r AL 

CAPIUREP 

MF  ir<o 

ClIY 

MBPS 

ES 

ES 

ES 

EG 

MBPS 

MBPS 

MBPS 

MBPS 

PCI 

SO  Ml 

sn  Ml 

8. 25 

0 

0 

11 

0 

17.73 

4.14 

27.33 

51.20 

16.11 

800 

211 

0.25 

0 

0 

11 

0 

17.71 

4.13 

27.30 

51.14 

16.13 

345 

214 

0.25 

0 

0 

11 

0 

17.43 

4.07 

28.84 

50.34 

16.37 

721 

203 

0.25 

0 

0 

11 

0 

17.05 

3.78 

28.20 

47.23 

16.76 

653 

194 

0.75 

0 

0 

1 1 

0 

16.26 

3.7? 

26.71 

46.76 

1 7.57 

612 

inn 

0.25 

0 

0 

11 

0 

15. ?1 

3.71 

26.3? 

45.93 

17.76 

568 

ino 

6.00 

0 

0 

8 

1 

24.35 

5.68 

40.20 

70.30 

8.5.3 

3434 

141 

6.00 

0 

0 

8 

1 

23.81 

5.56 

3? . 40 

68.77 

8.73 

3500 

140 

6.00 

0 

0 

8 

1 

23.34 

5.45 

3G.62 

67.41 

0.70 

2071 

134 

6.00 

0 

0 

0 

1 

23.20 

5.41 

30.30 

67.00 

8.76 

2766 

145 

6.00 

0 

0 

8 

1 

22.80 

5.32 

37.72 

65.84 

7.11 

1770 

123 

6.00 

0 

0 

8 

1 

22.58 

0.27 

37.35 

65.17 

7.20 

2448 

142 

6.00 

0 

0 

8 

1 

22.52 

5.25 

37.26 

65.03 

7.23 

1704 

121 

6.00 

0 

0 

n 

1 

22.45 

5.74 

37.13 

64.82 

7.26 

2528 

143 

6.00 

0 

0 

8 

1 

22.06 

5.15 

36.47 

63.70 

7.42 

161  7 

117 

6.00 

0 

0 

8 

1 

21. ?6 

5. 12 

36.34 

63.42 

7.46 

1756 

123 

6.00 

0 

0 

0 

1 

21  .?! 

5.11 

36.25 

63.28 

7.40 

1975 

131 

6.00 

0 

0 

R 

1 

21.77 

5.08 

36.02 

62.87 

7.54 

1705 

121 

6.00 

0 

0 

8 

1 

21.63 

5.05 

30.78 

62.45 

7.61 

2618 

144 

6.00 

0 

0 

a 

1 

21.53 

5.  or 

35.62 

62.17 

7.65 

2658 

145 

6.00 

0 

0 

8 

1 

21.24 

4.76 

35.14 

61. .34 

7.78 

1719 

129 

6.00 

0 

0 

8 

1 

21.1? 

4.  »4 

35.05 

61.18 

7.81 

1651 

118 

6.00 

0 

0 

8 

1 

20.85 

4.67 

34.50 

60.22 

7.76 

1700 

120 

6.00 

0 

0 

8 

1 

i?.in 

4.4’ 

31.72 

55.37 

10.84 

2013 

132 

6.00 

o 

0 

8 

1 

17.81 

4.1. 

27.46 

51.42 

11.67 

1723 

121 

6.00 

0 

0 

8 

16.00 

3.7J 

26.40 

46.22 

12.78 

255 

100 

6.00 

0 

0 

0 

0 

20.60 

4.81 

34.08 

59.43 

10.07 

5 

6.00 

0 

0 

8 

0 

15.56 

3.63 

25.75 

44.75 

13.35 

272 

105 

6.00 

0 

0 

8 

0 

13.85 

3.23 

22. Vi 

39.97 

15.00 

102 

96 

5.25 

0 

0 

7 

0 

13.72 

3.20 

22.70 

37.62 

13.25 

2 

4.50 

0 

0 

6 

0 

27.51 

6.42 

45.51 

77.44 

5.66 

7 

4.50 

0 

0 

6 

0 

22.5? 

5.27 

37.37 

65.24 

6.70 

7 

4.50 

0 

0 

6 

0 

12.88 

3.00 

21.30 

37.17 

12.10 

3 

4.50 

0 

0 

6 

0 

10.42 

2.43 

17.24 

30.09 

14.75 

2 

3.75 

0 

0 

5 

0 

21.48 

5.01 

35 . 53 

62.02 

6.05 

6 

3.00 

0 

0 

4 

1 

17.82 

4.63 

32.77 

57.24 

5.24 

3500 

140 

3.00 

0 

0 

4 

1 

19.77 

4.61 

32.70 

57.08 

5.26 

1499 

150 

3.00 

0 

0 

4 

1 

19.76 

4.61 

32.67 

57.06 

5.26 

2363 

141 

o o 

3.00 

0 

0 

4 

1 

17.64 

4.00 

32.50 

56.73 

5.29 

2018 

146 

■n  2 

3.00 

0 

0 

4 

1 

17.12 

4.46 

31.64 

55.22 

5.43 

1368 

1 77 

*n  O 

3 . 00 

0 

0 

4 

1 

18.86 

4.40 

31.20 

54.45 

5.51 

1404 

1/2 

3.00 

0 

o 

4 

1 

18.65 

4.35 

30 . 85 

53 . 81 

5.57 

3500 

140 

3.00 

0 

0 

4 

1 

18.32 

4.27 

30.31 

52.71 

5.67 

3500 

140 

3.00 

0 

0 

4 

1 

10.18 

4.74 

30.07 

52.49 

5.72 

1400 

173 

^ 1 

3.00 

0 

0 

4 

1 

18.13 

4.23 

27.77 

52 . 35 

5.73 

2023 

1.12 

O "D 

3.00 

0 

0 

4 

1 

17.74 

4.14 

29.35 

51.23 

5.86 

2500 

140 

C > 

3.00 

0 

0 

4 

1 

17.35 

4.05 

20.  70 

50.  OV 

5.79 

1 36C 

177 

> O 

3.00 

0 

0 

4 

1 

I.'.IS 

4.01 

28.43 

47.62 

6.05 

.'377 

142 

C ^ 

3.00 

0 

0 

4 

1 

17.12 

3.7? 

2G.32 

47.43 

6.0/ 

1764 

123 

3.00 

0 

0 

4 

1 

17.10 

3.7? 

78.30 

47. 39 

6.07 

19/5 

131 

< ca 

3.00 

0 

0 

4 

1 

16.8/ 

3.V4 

77.70 

40.71 

6.16 

2207 

13/ 

3.00 

0 

0 

4 

1 

16.  70 

3.70 

27.63 

40.23 

6.22 

169/ 

120 

3.00 

0 

0 

4 

1 

16.52 

3.85 

27.3.3 

47.  70 

6.29 

3500 

140 

3.00 

0 

0 

4 

1 

16.0? 

3.75 

26.62 

16 .46 

6.46 

1776 

124 

3.00 

0 

o 

4 

1 

15.57 

3.62 

25.611 

4 4.83 

6.6  V 

1809 

125 

.995  UNSHARED 


CAPTHRED 

LRG 

MED 

SHL 

MINI 

VOICE 

DATA 

VIDEO 

lOTAL 

CAPrimEU 

METRO 

CITY 

MPP5 

ES 

ES 

ES 

ES 

MPPS 

MPPS 

MPPS 

MPI  5 

rcT 

sn  MI 

58  MI 

321 

COLORADO  SPRINGS  CO 

3.00 

0 

0 

4 

1 

15.32 

3.58 

25.35 

44.25 

6.70 

2710 

145 

222 

EAU  CLAIRE  UI 

3.00 

0 

0 

4 

« 

15.09 

3.52 

24.96 

43.50 

6.00 

1665 

119 

223 

LAFAYETTE  LA 

3.00 

0 

0 

4 

1 

14.30 

3.34 

23.65 

41.20 

7.27 

203 

109 

22< 

• CONNECTICUT 

3.00 

0 

0 

4 

0 

19.40 

4.53 

32.09 

56 . 02 

5.36 

4 

225 

• CALIFORNIA 

3.00 

0 

0 

4 

0 

19.06 

4.45 

31.53 

55.03 

5.45 

5 

22A 

• TEXAS 

3.00 

0 

0 

4 

0 

18.37 

4.29 

3C.39 

53.05 

5.66 

4 

227 

• IOWA 

3.00 

0 

0 

4 

0 

17.48 

4.08 

20.92 

50.47 

5.94 

4 

228 

• NORTH  CAROLINA 

3.00 

0 

0 

4 

0 

17.35 

4.05 

20.71 

50.11 

5.99 

w 

229 

TUCSON  AZ 

3.00 

0 

0 

4 

0 

16.46 

3.84 

27.22 

47.52 

6.31 

3500 

140 

230 

• HISSISSIPPI 

3.00 

0 

0 

4 

0 

16.13 

3.76 

26.69 

46.50 

6.44 

5 

231 

• WISCONSIN 

3.00 

0 

0 

4 

0 

16.00 

3.75 

26.60 

46.43 

6.46 

4 

232 

• GEORGIA 

3.00 

0 

0 

4 

0 

15.73 

3.67 

26.02 

45.41 

6.61 

5 

233 

DAKERSFIELD  CA 

3.00 

0 

0 

4 

0 

15.65 

3.65 

25.80 

45.10 

6.64 

3500 

140 

23^ 

• FLORIDA 

3.00 

0 

f 

4 

0 

15.38 

3.59 

25.45 

44.42 

6.75 

5 

235 

■ KANSAS 

3.00 

0 

0 

•1 

0 

14.94 

3.48 

24.71 

43.13 

6.96 

5 

23A 

WAUSAU  HI 

3.00 

0 

0 

4 

0 

14.91 

3.40 

24.67 

43.06 

6.97 

1586 

115 

237 

CORPUS  CHRISTI  IX 

3.00 

0 

0 

4 

0 

14.87 

3.46 

24.52 

42.00 

7.01 

1526 

113 

238 

SANTA  DARDARA-SANIA 

3.00 

0 

0 

4 

0 

14.61 

3.41 

24.17 

42.19 

7.11 

273/ 

I 45 

239 

LAKELAND-WINTER  HAVE 

3.00 

0 

0 

4 

0 

14.58 

3.40 

24.13 

42.1 1 

7.12 

1858 

127 

240 

* ALADAHA 

3.00 

0 

0 

4 

0 

14.56 

3.40 

24.00 

42.03 

7.14 

4 

241 

KILLEEN-TEHPLE  TX 

3.00 

0 

0 

4 

0 

14.36 

3.35 

23.76 

41.47 

7.23 

2090 

> 14 

242 

ALEXANDRIA  LA 

3.00 

0 

0 

4 

0 

14.15 

3.30 

23.41 

40.06 

7.34 

1900 

131 

243 

TEXARKANA  TX-AR 

3.00 

0 

0 

4 

0 

14.14 

3.30 

23.39 

40.83 

7.35 

2000 

131 

214 

AMARILLO  TX 

3.00 

0 

0 

4 

0 

13.99 

3.26 

23. 1 4 

40.39 

7.43 

1812 

125 

245 

WICHITA  FALLS  TX 

3.00 

0 

0 

4 

0 

13.84 

3.23 

22.90 

37.90 

7.50 

1713 

121 

240 

PILOXI -GULFPORT  NS 

3.00 

0 

0 

4 

0 

13.68 

3.19 

22.63 

39.50 

7.59 

ISIS 

1 12 

247 

ST  CLOUD  NN 

3.00 

0 

0 

4 

0 

13.29 

3.10 

21.99 

38.39 

7.02 

2175 

136 

248 

OCALA  EL 

3.00 

0 

0 

4 

0 

12.95 

3.02 

21.43 

37.40 

8.02 

1599 

116 

249 

SPOKANE  HA 

3.00 

0 

0 

4 

0 

12.86 

3.00 

21.27 

37.12 

8.08 

1758 

123 

250 

MODESTO  CA 

3.00 

0 

0 

4 

0 

12.69 

2.96 

20.79 

36.64 

8.19 

1511 

112 

25! 

TACOMA  WA 

3.00 

0 

0 

4 

0 

12.67 

2.96 

20.97 

36.60 

8.20 

1676 

1 19 

252 

MCALLEN-PHARR -E  D I NPU 

3 . CO 

0 

o 

4 

0 

12.35 

2.00 

20.44 

35.67 

8.41 

1543 

113 

253 

OXNARD-SIMI  UALI.EY-W 

3.00 

0 

0 

4 

0 

12.34 

2.00 

20.41 

35.63 

8.42 

1064 

127 

254 

PANGOP  HE 

3.00 

0 

0 

4 

0 

12.26 

2.86 

20.20 

35.40 

8.47 

350 

129 

255 

SANTA  ROSA  CA 

3.00 

0 

0 

4 

0 

11.33 

2.64 

10.74 

32.70 

9.17 

1604 

1 16 

25A 

• NORTH  DAKOTA 

3.00 

0 

0 

4 

0 

10.  10 

2.36 

16.71 

29.17 

10.29 

257 

CHAFlLOTTESVILLE  VA 

2.25 

0 

0 

3 

1 

10.79 

4.30 

31.00 

54.25 

4.15 

1191 

205 

250 

COLUMPUS  GA-AL 

2.25 

0 

0 

3 

1 

10.43 

4.30 

30.49 

53.21 

4.23 

1100 

213 

259 

ASHEVILLE  NC 

2.25 

0 

0 

3 

1 

1R.34 

4.2H 

30.34 

52.95 

4.25 

1107 

212 

2«0 

SAL  I SPUR Y -CONCORD  NT 

2.25 

0 

0 

3 

J 

18. 10 

4.22 

29.95 

52 . 20 

4.30 

1258 

197 

261 

STRIHbEIELD  MO 

2.25 

0 

0 

3 

1 

17.64 

4.12 

29.19 

50.94 

4.42 

1244 

199 

262 

PLOOMI NO TON-NORMAL  I 

2.25 

0 

0 

3 

1 

17.56 

4.10 

29.06 

58 . 72 

4.44 

1171 

207 

263 

CLARKSVILLE-HOPKINSV 

2.25 

0 

0 

3 

1 

17.05 

3.70 

20.21 

49.24 

4.57 

1264 

196 

264 

ANDERSON  SC 

2.25 

0 

0 

3 

1 

16.69 

3.09 

27.61 

40. 2U 

4.67 

749 

206 

265 

DANVILLE  VA 

2.25 

0 

0 

3 

1 

16.62 

3.80 

27.  49 

47.911 

4.69 

1018 

216 

266 

ATHENS  Cr 

2.25 

0 

0 

3 

1 

16.23 

3.79 

26.05 

46 . 06 

4.80 

929 

217 

267 

KANKAKEE  IL 

2.25 

0 

0 

3 

1 

16.1 1 

3.76 

26.65 

46.51 

4.84 

670 

190 

268 

TALLAHASSEE  FL 

2.25 

0 

0 

3 

1 

16.07 

3.75 

26. 5H 

46.40 

4.05 

1271 

195 

269 

FLORENCE  AL 

2.25 

0 

0 

3 

1 

15.94 

3.72 

26.37 

46.02 

4.09 

1258 

197 

270 

EL  PASO  TX 

2.25 

0 

0 

3 

1 

15.76 

3.60 

26.07 

45.51 

4.94 

1057 

215 

271 

FORFNCE  SC 

2.25 

0 

0 

3 

I 

15.64 

3.65 

25.87 

45.16 

4.98 

805 

21 1 

272 

ROCHESTER  MN 

2.25 

0 

o 

3 

1 

15.60 

3.64 

25.01 

45.05 

4.99 

656 

195 

273 

WILMINGTON  NC 

2.25 

0 

0 

3 

1 

i5.50 

3.62 

25.65 

44.77 

5.03 

1040 

216 

274 

ROCK  MILL  SC 

2.25 

0 

0 

3 

1 

15.45 

3.60 

25.55 

41.61 

5.04 

604 

IV 

275 

ANNISTON  A1 

2.25 

0 

0 

3 

1 

15.43 

3.60 

25.53 

44.57 

5.05 

All 

lOR 

ORIGINAL  PAGE  V4 
OF  POOR  QUALITY 


Z*rZ 


CAPTUfiEU 

MPFS 


LRG 

ES 


MCI) 

ES 


SHL 

FS 


I 
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276  TUSCALOOSA  AL 

277  JACKSONVILLE  NC 

278  COLUNPIA  NO 
27V  lOUA  CITY  lU 

280  OAOSPCN  AL 

28 1 HONnOF.  LA 

282  JOfLIN  MO 

283  ALPANY  DA 

206  POlUSMOUTII-pOVER-ROr 

205  ■ niCMIGAN 

206  • SOUTH  CAROLINA 

287  SARASOTA  FL 

208  rARCO-MOORHEAn  NP-MN 
287  LAWRENCE  KS 

270  APILENE  TX 

271  RENO  NV 

272  VISAL lA-TULARE-PORTE 

273  OALVESTON-1EXAS  CITY 
276  SAL I NAS -SEAS I PE -NONT 

275  PUFPLO  CO 

276  SAN  ANGELO  TX 

277  FORT  COLLINS  CO 

278  EUGENE-SPRINGFIELP  0 
277  GRAND  FORKS  NP-NN 

300  GREELEY  CO 

301  PROVO-CRCN  UT 

302  CHICO  CA 

303  LARFPO  TX 
306  RULINGS  NT 

305  VALLE JO-FA I RFIELP-NA 

306  DISNARK  NP 

307  SALEH  OR 

308  CASPER  HY 
307  YURA  CITY  CA 

310  • ARKANSAS 

311  » LOUISIANA 

312  * ARIZONA 

313  • UTAH 

3:6  • WASHINGTON 

315  ■ HONIANA 

316  DAYTONA  REACH  FL 

317  HELROilRNE -TITUSVILLE 

318  LURROCK  IX 
317  WACO  TX 

320  GAINESVILLE  FL 

321  TYLER  TX 
327  LONGVIEW  TX 
323  ST  JIISEPN  HO 
326  SIOUX  CITY  NE-IA 

325  LAKE  CHARLES  LA 

326  PINT  RLUEF  AR 

327  SIOUX  FALLS  SU 

328  LAWTON  OK 

327  PASCAGOULA -MOSS  F'OIN 
330  FORT  WAI.TON  PEACH  FL 


2.25  0 0 3 

2.25  0 0 3 

2.25  0 O 3 

2.25  0 0 3 

2.25  O O 3 

2.25  O O 3 

2.25  003 

2.75  O O 3 

2.25  0 0 3 

2.25  0 0 3 

2.25  0 0 3 

2.25  O O 3 

2.25  0 0 3 

2.25  0 0 3 

2.25  0 O 3 

2.25  0 O 3 

2.25  O O 3 

2.25  0 0 3 

2.25  0 0 3 

2.25  0 O 3 

2.25  0 0 3 

2.25  0 0 3 

2.25  0 0 3 

2.25  O 0 3 

2.25  0 0 3 

2.25  0 0 3 

2.25  003 

2.25  0 0 3 

2.25  0 0 3 

2.75  O O 3 

2.25  0 0 3 

2.25  O 0 3 

2.25  0 0 3 

2.25  0 0 3 

1.50  0 O 2 

1.50  0 0 2 

1.50  0 0 2 

1 . SO  0 0 2 

1.50  O O 2 

1 . 50  0 0 2 

0.75  0 0 1 

0.75  O 0 1 

0.75  0 0 1 

0.75  O O 1 

0.75  O O 1 

0.75  0 0 I 

0.75  O O 1 

0.75  0 0 1 

0.75  O O 1 

0.75  O O 1 

0.75  O O I 

0.75  O 0 I 

0.75  0 0 1 

0.75  O O 1 

0.75  O O I 
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UNSHARE P 


VOICE 

PATA 

VI  pro 

TOTAL 

r.APrURFP 

NE1RU 

CITY 

MPPS 

MRPS 

NPPS 

NPPS 

PCI 

SO  MI 

f;n  HI 

15.37 

3.59 

25.63 

66.60 

5.07 

1333 

ins 

15.12 

3.53 

25.01 

63.65 

5.15 

ron 

15.06 

3.51 

26.72 

63.6? 

5.17 

605 

J97 

15.01 

3.50 

26.03 

63.35 

5.17 

617 

109 

16.71 

3.60 

26.66 

63.06 

5.23 

555 

1/R 

16.87 

3.67 

76.61 

62.75 

5.26 

638 

19? 

16.78 

3.65 

26.65 

62.67 

5.27 

1271 

195 

16.66 

3.62 

26.22 

62.27 

5.32 

678 

17fl 

13.67 

3.17 

22.66 

37.52 

5. a? 

676 

lAA 

20.33 

6.76 

33.63 

50.71 

3.83 

6 

16.06 

3.20 

23.26 

60.61 

5.56 

5 

13.71 

3.20 

22.67 

37.60 

5.60 

587 

184 

13.26 

3.07 

21.76 

30.27 

5.  on 

2776 

146 

13.20 

3.00 

21.83 

30.10 

5.70 

671 

160 

13.00 

3.03 

21.50 

37.53 

6.00 

2726 

145 

12.70 

3.01 

21.36 

37.26 

6.06 

3500 

140 

12.76 

2.77 

21  .on 

36. 77 

6.12 

3500 

140 

12.73 

2.77 

2!. 07 

36.77 

6.1? 

377 

142 

12.00 

2.02 

19.70 

36.87 

6.65 

3326 

1 43 

11.70 

2.75 

17.68 

36.00 

6.6? 

2605 

141 

11.28 

2.63 

10.65 

32.56 

6.71 

1500 

150 

11.25 

2.62 

18.61 

32.60 

6.73 

2610 

144 

11.23 

2.62 

10.57 

32.62 

6.76 

3500 

140 

11.16 

2.60 

10.67 

32.26 

6.70 

3651 

141 

10.76 

2.55 

10.07 

31.50 

7.12 

3500 

140 

10.73 

2.55 

18.00 

31.56 

7. 13 

2016 

132 

10.67 

2.66 

17.32 

30.23 

7.66 

1665 

1 18 

10.60 

2.63 

17.20 

30.03 

7.67 

3306 

143 

10.37 

2.62 

17. 16 

27.75 

7.51 

2662 

145 

1 0 . 35 

2.61 

17.11 

77.07 

7.53 

1611 

117 

10.27 

2.60 

17.03 

77.72 

7.57 

3500 

140 

10. 10 

2.36 

16.  71 

29.  16 

7.72 

1702 

128 

10.02 

2.36 

16.58 

28.76 

7.77 

3500 

140 

7.77 

2.33 

16.50 

20.80 

7.8i 

1776 

124 

13.72 

3.20 

22.67 

37.60 

3.77 

6 

13.52 

3.15 

22.36 

39.03 

3.86 

6 

7.51 

2.22 

15.76 

27.60 

5.66 

3 

7.62 

2.20 

15.58 

27.20 

5.51 

3 

8,75 

2.06 

16.68 

,:5.2R 

5.73 

3 

8.57 

2. CO 

16.18 

26.75 

6.06 

o 

15.07 

3.52 

26.76 

63v53 

1.72 

1062 

215 

1 6.05 

3.66 

26 . 56 

62. &7 

1.75 

lOl  1 

216 

16.77 

3.65 

26.63 

62.65 

1.76 

873 

216 

16.67 

3.6? 

26.27 

62.36 

1.77 

1000 

21  7 

16.51 

3.37 

26.00 

61.87 

1.77 

716 

216 

16.26 

3.33 

23.58 

61 . 17 

1.82 

736 

217 

16.20 

3.31 

23.60 

60.77 

1 .03 

1175 

207 

13.77 

3.26 

23.16 

60.37 

1.86 

060 

213 

13.77 

3.26 

23.  10 

60.33 

1.06 

1126 

21  1 

13.76 
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APPENDIX  K 

IfTTRA- URBAN  T0P0LCX;Y 
K.1  INTRODUCTION 


The  purpose  of  this  task  was  to  describe  three  traffic  nodes  based  on  secondary 
and  primary  research  (i.e.,  site  visit)  information  so  that  the  results  of  the 
nationwide  traffic  distribution  model  developed  in  Task  2.1  could  be  evaluated 
and  fine-tuned.  By  using  sub-nodal  information  to  locate  earth  stations  within  an 
SMSA,  the  number,  size  and  location  of  earth  stations  for  the  entire  SMSA  could 
be  compared  with  that  postulated  by  the  nationwide  traffic  distribution  model 
and  appropriate  modifications  could  be  made  in  the  model. 

The  following  steps  were  conducted  to  accomplish  this  purpose: 

a.  The  selection  of  three  traffic  nodes 

b.  Secondary  research  to  describe  each  node 

c.  Site  visits  to  each  node  to  verify  and  add  to  secondary  research 
information 

d.  Description  jf  each  node  based  on  secondary  and  primary 
research  findings. 

K.2  SELECTION  OF  SITES 


In  selecting  the  three  sites  the  intent  was  to  select  sites  whose  analyses  would 
lead  to  the  greatest  amount  of  information  on  intra-urban  topology.  The 
selection  criteria  included  such  variables  as:  geography  (i.e.,  North,  South,  East 
or  West),  size  (number  of  square  miles),  number  and  variety  of  users  (i.e., 
businesses,  institutions.  Government  agencies)  and  growth  trends  (e.g.,  in  popula- 
tion or  new  industries).  While  diversity  was  a top  priority,  only  hose  SMSAs 
which  were  large  enough  to  have  a variety  of  users  and  to  be  potential  CPS  users 
were  considered.  The  three  selected  sites  were  Boston,  Denver  and  Seattl<*. 


K.-l 
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SECONDARY  RESEARCH 


Secondary  research  involved  identifying,  collecting,  reviewing  and  summarizing  a 
variety  of  sources  of  information  on  each  of  the  three  sites.  Information  was 
obtained  from:  the  Dun  and  Bradstreet  files  on  business  (e.g.,  number  of 

businesses  and  number  r f employees  by  zip  code),  local  Governmental  agencies 
(e.g..  Industrial  Park  Guides  and  Directo-'es  of  Manufacturers);  Federal  Govern- 
ment Reports  (e.g..  Distribution  of  Personnel  by  SMSA);  and  several  key  sources 
like  Rand  McNally  used  to  determine  location  and  size  of  universities.  After 
reviewing  this  information,  it  was  organized  and  represented  on  a map  of  the 
particular  SMSA  and  was  used  to  guide  the  site  visits  (see  Figures  K-1,  2 and  3). 

K.4  SITE  VISITS 


A site  visit  was  conducted  for  each  of  the  three  selected  ’'MSAs  to  collect 
information  from  specific  users  of  the  various  telecommunication  services.  For 
each  site  onsite  interviews  were  conducted  with  the  communications  managers 
of  a variety  of  businesses,  institutions  and  Governmental  agencies.  Three  to  four 
days  were  spent  interviewing  12  to  15  people  at  each  site.  In  each  case,  current 
users  of  CPS  type  services  were  interviewed.  Information  obtained  during  these 
interviews  focused  on  current  and  future  traffic  p'"ojections,  plans  concerning 
CPS  type  services,  and  reasons  for  expectations  about  future  use  of  CPS  type 
services.  The  intent  was  to  obtain  information  from  current  or  potential  CPS 
users  so  that  their  plans  could  be  used  to  determine  where  earth  stations  should 
be  placed  in  the  particular  SMSA. 

K.5  DESCRIPTION  OF  NODES 

The  secondary  research  and  site-visit  information  were  integrated  for  each  of 
the  three  SMSAs  and  then  used  to  determine  the  size  and  placement  of  earth 
stations  by  zip  code  (sub-node)  area  for  each  SMSA.  The  Market  Distribution 
Model  was  used  to  determine  the  expected  amount  of  CPS  traffic  in  2000  for 
each  of  the  three  sites.  These  traffic  amounts  and  the  secondary  and  site-visit 
research  findir.gs  were  used  to  project  how  many  of  each  size  of  earth  station 
will  be  operating  in  c-»ch  zip  code  area  of  each  site  in  the  year  2000. 


K-2 


On  the  maps  for  the  three  sites,  three  symbols  were  used  to  determine  the 
preparation  of  the  earth  stations,  projected  by  the  nationwide  model,  that  should 
be  allotted  to  each  zip  code  area.  The  three  symbols  indicated:  number  of 
businesses,  number  of  businesses  with  more  than  ten  thousand  employees,  and  the 
number  of  major  institutions  and  government  agencies.  For  number  of  busines- 
ses, one  circle  was  given  if  the  number  of  businesses  was  between  100  and  200; 
two  were  given  if  the  number  of  businesses  was  greater  than  290.  For  number  of 
businesses  with  more  than  ten  thousand  employees,  one  circle  was  given  if  three 
to  four  businesses  had  more  than  this  number  of  employees;  two  circles  were 
given  if  five  or  more  did.  For  number  of  major  institutions,  one  circle  was  given 
if  at  least  one  major  institution  or  government  agency  existed  in  the  zip  code 
area.  The  number  of  circles  was  then  used  to  determine  how  many  of  each  type 
of  earth  stations  should  be  allotted  to  each  zip  code  area. 

K.6  DISCUSSION 


The  information  on  each  node  and  sub-node  is  summarized  in  the  following  table*; 
(i.e..  Tables  k-1  through  K-6)  and  maps  (i.e..  Figures  K-1,  2 and  3).  The  first 
table  for  each  site  (i.e.,  Tables  K-1,  3 and  5)  indicates  the  lumbers  of  each  type 
of  earth  station  projected  for  the  site.  This  table  is  followed  by  the  map  for  the 
site.  The  secot.d  table  for  each  site  (i.e..  Tables  K-2,  4 and  6;  indicates  the 
number  ol  each  type  of  earth  station  for  each  sub-node  (i.e.,  zip  code).  Also 
indicated  as  Table  K-7  is  the  number  of  earth  stations  projected  by  the  model  for 
New  York:  This  table  was  presented  for  the  three  sites  could  be  compared  with 
New  York. 

For  Boston,  the  Nationwide  Model  projects  all  earth  stations  within  a 12  mile 
radius  as  does  the  intra-urban  topology.  For  Denver,  the  Nationwide  Model 
projects  all  earth  stations  within  a 12  mile  radius  as  does  the  intra-urban 
topology.  For  Seattle,  the  Nationwide  Model  projects  all  earth  stations  within  a 
12  mile  radius,  while  intra-urban  topology  projects  82%.  The  nationwide  model 
projected  that  New  York  would  have  earth  stations  in  its  third  ring. 
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TABLE  K-2.  -OSTON 
INTRA  URBAN  TOPOLOGY 

(Configuration:  Shared/Unshared:  Availability:  .999) 

Distribution  of  Earth  Stations  by  Zip  Code 

Criteria:  1.  Number  of  Businesses 

2.  Number  of  Businesses  with  more  than  10,000 
employees 

3.  Number  of  major  Government  agencies  and 
institutions 
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TABLE  K-%.  DENVER  POOR  QUALITY 

INTRA  URBAN  TOP(M.OGY 

(Configuration:  Shared/Unshared:  Availability  .999) 

Distribution  of  Earth  Stations  by  Zip  Code: 

Criteria:  1.  Number  of  Businesses 

2.  Number  of  Busineeses  with  more  than  10,000 employees 

3.  Number  of  major  Government  agencies  and  institutions 
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TABLE  K-6.  SEATTLE 
INTRA  URBAN  TOPOLOGY 


(Configuraiion:  Shared/Unshared;  Availability:  .999) 


Distribution  of  Earth  Stations  by  Zip  Code: 

Criteria:  1.  Number  of  businesses. 

2.  Number  of  businesses  with  more  than  lO.OOOemployees 

3.  Number  of  major  Government  agenciesand  institutions 


ZIP  CiX)E 


EARTH  STATION  SIZE 


98101 

98104 

98108 
98004 
98031 
98188 

98109 

98121 
98119 
98134 

98122 

98105 
98133 
98125 
98103 
98107 
98112 
98055 


MEDIUM  SMALL  MINI 

1 0 

4 
4 

1 0 

2 
2 

2 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 


1 


K-12 


* ' 


NEW  YORK  NY-NJ 


RING 


NJ 

TOTAL  traffic: 

1381 

.20 

CAPTURED 

traffic: 

692.60 

LRG 

MED 

SML 

MINI 

NODE 

TOT 

NODE  lOT 

NODE 

TOT 

NODE  TOT 

r> 

19  19 

17 

17 

0 0 

0 

0 

15  120 

13 

10^ 

0 0 

0 

0 

0 0 

11 

176 

0 0 
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on!G!NAL  PAGE  59 
Oi-  POOR  QUALITY 


